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ABSTRACT 


This  dissertation  examines  the  economic  determinants 
of  fertility  behaviour  in  Canada.  The  1971  Canada  Census 
information  was  used  to  study  the  nature  and  direction  of 
socio-economic  influences  on  fertility.  By  applying  the  theory 
of  consumer  behaviour,  an  economic  model  of  fertility 
behaviour  is  presented.  Three  different  specifications  for 
estimating  the  demand  for  children  are  explored.  A  simulta¬ 
neous  equation  model  of  fertility  is  attempted  to  capture 
the  cause  and  effect  relationship  between  fertility  and 
married  female  labour  force  participation  rates. 

This  model  suggests  that  income-fertility  relation¬ 
ship  is  non-linear.  The  simultaneous  equation  model  is 
favoured  to  the  other  three  specifications.  Based  on  the 
significance  of  coefficients  it  appears  that  low  and  high 
income  families  are  more  sensitive  to  the  socio-economic 
factors  than  the  middle  income  families.  This  study  indicates 
that  the  participation  in  the  labour  force  of  married  women 
is  a  deterrent  to  fertility.  This  has  consequences  for 
the  future  population  and  labour  force  growth  in  Canada. 
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CHAPTER  I 


INTRODUCTION 

This  dissertation  examines  the  economic  determinants 
of  human  reproductive  behaviour  in  Canada.  Economists  and 
other  social  scientists  have  been  attempting  to  explain  the 
relationship  between  economic  and  social  processes  and  house¬ 
hold  behaviour  responsible  for  the  observed  decline  of  high 
birth  rates  to  the  modern  low  birth  rates.  This  process  of 
declining  birth  rates,  often  referred  to  as  demographic 
transition  (Schultz,  1973,  p.  S4),  has  serious  consequences 
for  future  population  replacement  needs,  human  resource 
requirements,  and  economic  progress  in  the  country. 

Although  there  is  no  satisfactory  economic  theory 
explaining  birth  rates,  recent  developments  in  economic 
literature  assist  in  explaining  differences  in  human 
fertility  behaviour  in  an  economic  framework.  Harvey 
Leibenstein  and  Gary  S.  Becker  pioneered  in  providing  an 
economic  framework  for  human  reproductive  behaviour. 
Leibenstein  (1957)  related  fertility  to  economic  growth  while 
Becker  (1960)  analysed  fertility  behaviour  by  applying  the 
micro-economic  theory  of  consumer  behaviour.  The  economic 
theory  of  households  suggests  that  households  combine  market 
goods  and  services  with  their  own  time  and  produce  consumption 
goods  /using  household  production  functions  at  a  given  level 
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of  consumer  technology.  The  inputs  of  the  household  produc¬ 
tion  function  are  the  family  member's  time  and  market  goods. 

Willis  (1973)  generated  a  demand  for  children 
relationship  by  maximizing  a  family  utility  function  with 
children  and  other  standard  of  living  goods  as  arguments 
subject  to  income  and  time  constraints.  This  micro-economic 
framework  of  fertility  behaviour  was  the  source  of  many 
empirical  studies  elucidating  the  process  of  demographic 
transition  (Ben  Poarth,  1973;  De  Tray,  1973;  Gardner,  1973; 
Michael,  1973).  The  derived  income  and  substitution  effects 
added  to  the  knowledge  of  human  reproductive  behaviour. 

Canada  has  experienced  wide  swings  in  birth  rates 
including  high  birth  rates  following  the  war  years  and  very 
low  birth  rates  in  recent  years.  The  declining  birth  rates 
will  reduce  the  furture  supply  of  the  Canadian  labour  force 
(Denton  and  Spencer,  1978).  However,  the  economic  nature  of 
Canadian  demographic  transition  has  not  been  explored  and 
there  are  no  comprehensive  models  explaining  Canadian 
fertility  behaviour  in  the  framework  of  "economic  theory  of 
the  family."  In  order  to  assess  the  possibility  of  future 
manpower  shortages,  research  on  socio-economic  factors  that 
determine  fertility  behaviour  in  Canada  is  warranted.  This 
dissertation  attempts  to  explain  Canadian  fertility  behaviour 
using  the  new  economic  approaches  to  fertility.  The  complex 
network  of  social  and  economic  factors  that  influence 
fertility  are  identified  and  estimated.  For  example,  family 
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income  and  the  wife's  wages  ,  education ,  religion ,  age  at  marriage  , 
technical  skills  and  immigration  status  are  some  of  the  variables 
which  interact  with  fertility.  The  impact  of  these  factors 
is  derived  by  estimating  four  different  fertility  models. 

First,  a  linear  model  with  a  linear  relationship 
between  fertility  and  socio-economic  variables  is  specified 
and  estimated.  Second,  an  interaction  model  with  a  non¬ 
linear  relationship  based  on  Willis '( 1973 )  study  is  tested. 
Third,  an  alternative  non-linear,  model  with  a  log  specifica¬ 
tion  i-s  attempted  to  capture  the  non-linear  relationship 
between  fertility  and  income. 

The  decline  in  birth  rates  in  Canada  is,  in  part,  a 
result  of  the  observed  increase  in  female  labour  force 
participation.  Labour  force  participation  of  married  women 
and  birth  rates  are  simultaneously  determined  by  the  same 
economic  variables.  In  order  to  capture  this  causality,  a 
simultaneous  equation  model  with  fertility  and  married  women 
labour  force  participation  as  endogenous  variables  is 
specified  as  the  fourth  model. 

Selection  of  appropriate  data  for  studying  fertility 
behaviour  is  an  important  part  of  the  analysis.  The  1971 
Canada  Census  is  a  rich  source  of  information  for  analysing 
Canadian  fertility  behaviour.  A  one-in-one  hundred  sample 
base,  Public  Use  Sample  Tape  (PUST) ,  was  used  to  estimate  the 
four  fertility  models.  The  ordinary  least  squares  method  of 
estimation  is  used  to  estimate  the  linear  and  non-linear 
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models  and  two  stage  least  squares  method  -for  the 
simultaneous  equation  model. 

In  the  next  chapter,  an  overview  of  the  social  and 
economic  variables  influencing  Canadian  birth  rates  is 
provided.  The  third  chapter  discusses  an  economic  framework 
of  fertility  behaviour  based  on  the  economic  approaches  to 
fertility.  The  specifications  of  these  four  fertility  models 
are  also  described.  In  the  fourth  chapter,  these  four  models 
are  estimated  and  a  summary  of  estimates  and  elasticities  are 
discussed.  In  the  fifth  chapter  these  results  are  compared 
with  other  findings.  The  final  chapter  summarizes  the 
implications  of  this  thesis  and  suggests  some  directions  for 
future  economic  research  on  the  fertility  behaviour  of 


Canadian  married  women. 


CHAPTER  II 


DATA  AND  ANALYSIS  OF  CANADIAN  FERTILITY  BEHAVIOUR 

2.1  Introduction 

The  aim  of  this  chapter  is  to  provide  an  overview  of 
fertility  behaviour  in  Canada.  A  complex  network  of  social 
and  economic  factors  influence  fertility  and  it  is  important 
to  know  the  nature  and  direction  of  these  influences.  The 
1971  Canada  Census  is  a  particularly  rich  source  of  informa¬ 
tion  for  this  investigation.  In  the  beginning  of  this 
chapter,  the  sources  of  data,  their  limitations  and  definitions 
are  given.  Later,  the  main  aspects  of  Canadian  fertility 
behaviour  are  discussed  by  means  of  tabular  analysis. 

2 . 2  Data 

The  Canadian  Census  was  taken  in  June,  1971.  A 
representative  sample  of  records  from  the  Census  Master  File 
was  released  as  Public  Use  Sample  Tape  (PUST) .  The  primary 
sample  is  one-in-one  hundred.  The  sample  is  self-weighting 
with  each  record  assigned  a  weight  of  100.  Thus,  in  order 
to  estimate  the  frequency  of  any  variable  for  the  entire 
population,  the  tabulations  will  have  to  be  multiplied  by  100 . 

The  data  for  the  PUST  have  been  organized  into  three 
separate  files:  individual,  household,  and  family  files.1 

household  File  contains  detailed  housing  data  as  well 
as  some  basic  demographic  information  on  the  occupants  of  the 
household.  Family  File  gives  detailed  information  on  the  head 
and  spouse  of  the  census  family  as  well  as  grouped  data  on 
other  members  of  the  family. 
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For  each  of  these  basic  files,  an  independent  stratified 
sample  was  taken  from  the  1971  Census  master  file.  A  record 
from  the  individual  files  contains  detailed  demographic  and 
economic  data  for  individuals  along  with  a  few  family  and 
housing  characteristics. 

There  are  two  major  limitations  of  the  PUST.  First, 
the  PUST  contains  only  a  sample  of  observations  and  one  cannot 
expect  complete  agreement  between  Census  publications  which 
are  actual  counts  and  user  estimates  based  on  a  sample. 
Secondly,  due  to  confidentiality,  sampling  was  restricted  to 
areas  with  a  minimum  population  of  250,000  persons.  As  a 
result,  sampling  was  done  for  only  nine  of  the  provinces, 
namely  Newfoundland,  Nova  Scotia,  New  Brunswick,  Quebec, 
Ontario,  Minitoba,  Saskatchewan,  Alberta,  and  British  Columbia. 
Sample  data  for  Prince  Edward  Island,  Yukon  and  Northwest 
Territories  are  not  available.  Details  of  sampling  procedures 
are  available  in  "Public  Use  Sample  Tape — User  Documentation" 
(Statistics  Canada,  1975). 

We  utilize  all  the  individual  records , namely  46, 376, to 
analyse  the  fertility  behaviour  in  Canada.  Furthermore,  the 
analysis  is  restricted  to  married  females  aged  15  years  and 
over  living  together  or  apart  from  the  husband,  but  not 
divorced  or  separated.  Some  of  the  variables  selected  for 
this  study  are  defined  below. 
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2.3  Definitions^" 

2 

Geographic  Code  (GEO-CODE) :  This  refers  to  the  province  of 

residence  of  the  individual.  Nine  provinces  in  Canada 
are  included.  Prince  Edward  Island,  the  Yukon,  and  the 
Northwest  Territories  are  excluded. 

Number  of  persons  in  Family  (FAM-SIZE)  :  This  is  the  total 
number  of  persons  in  the  Census  family.  A  Census  family 
consists  of  a  husband  and  wife  (with  or  without  children 
who  have  never  been  married,  regardless  of  age)  or  a 
parent  with  one  or  more  children  never  married,  living  in 
the  same  dwelling. 

Age  (AGE) :  This  is  the  age  in  completed  years  as  of  their 
last  birthday  before  the  Census  date. 

Period  of  Immigration  (PRDIMMIG) :  This  refers  to  the  year 
when  persons  born  outside  Canada  first  came  to  live  in 
Canada.  From  the  date  of  entry,  the  number  of  years  the 
immigrant  has  been  in  Canada  is  calculated. 

Religion  (USRELIG) :  This  refers  to  the  specific  religious 

body,  denomination,  sect  or  community  reported  in  answer 
to  the  question,  "what  is  your  religion?" 

Level  of  Schooling  (EDUCAT) :  This  refers  to  the  highest 

grade  or  year  of  elementaty  school,  secondary  school  or 
university  attended. 

"'"The  definitions  are  from  the  Dictionary  of  the  1971 

Census  Terms  (Statistics  Canada,  1972) . 

2These  are  the  mnemonics  used  in  the  PUST  record  layout. 


Completed  Full  Time  Course  (TRAINING) :  This  includes  addi¬ 
tional  training  obtained  through  apprenticeship  or  by 
means  of  some  other  full-time  vocational  course.  Courses 
dropped  before  completion  were  not  included. 

Number  of  Children  Ever  Born  (BABIES) :  This  refers  to  the 
number  of  children  ever  born  alive,  whether  born  of  the 
present  marriage  or  any  previous  marriage.  Respondents 
were  asked  to  list  children  who  died  after  birth  as  well 
as  those  residing  elsewhere  at  Census  time,  excluding 
adopted  and  stepchildren.  Only  married  women  were  asked 
to  complete  the  question  regarding  the  number  of  children 
ever  born. 

Labour  Force  Status  (LFC0DE1) :  This  includes  people  who 

worked  for  pay  or  profit  in  the  armed  forces  or  civilian 
work  force,  worked  in  unpaid  family  work,  looked  for 
work,  were  temporarily  layed  off,  had  a  job  but  were  not 
at  work  (armed  forces  and  civilian  work  force) ,  were  not 
in  the  labour  force  (non-inmate  and  inmate) .  This 
excludes  female  farm  workers  who  indicated  that  they 
helped  without  pay  on  a  family  farm  for  less  than  20 
hours,  and  inmates  of  institutions. 

Income  (INCTOTAL) :  This  refers  to  the  total  income  received 
during  1970  from  wages  and  salaries,  business  or  profes¬ 
sional  practice,  farm  operations,  family  and  youth 
allowances,  government  old  age  pensions,  other  government 
payments,  retirement  pensions  from  previous  employment, 


' 


bond  and  deposit  interest  and  dividends,  other  investment 
sources,  and  any  other  sources. 

Age  at  First  Marriage  (AGEFTMAR) :  The  age  at  first  marriage 
was  determined  by  combining  information  on  the  date  of 
first  marriage  with  the  date  of  birth. 

Family  Income  (USFAMINC) :  This  refers  to  the  sum  of  income 
received  by  all  members  of  a  family  15  years  and  over 
during  the  calendar  year  1970  from  all  sources.  This 
includes  wages  and  salaries,  net  income  from  business  and 
professional  practice,  net  income  from  farm  operations, 
transfer  payments,  retirement  pensions,  investment  income 
and  other  miscellaneous  sources."*' 

Place  of  Residence  (TYPE-71):  This  refers  to  the  place  where 
a  person  normally  lives  and  sleeps.  Persons  are  classi¬ 
fied  according  to  the  size  of  the  local  area  of  residence 
The  place  of  residence  is  grouped  as  urban  and  rural 
areas . 

Income  from  wages  and  Salaries  (INCWAGES) :  This  refers  to 
total  wages  and  salaries  (before  deductions)  received 
during  1970,  including  military  pay  and  allowances,  tips, 
commission  and  bonuses,  and  piecerate  reimbursement. 

Wages  and  salaries  earned  while  non-residents  of  Canada 
(i.e.,  prior  to  immigration)  have  been  excluded. 

"*"There  are  two  other  measures  of  income,  income  by 
major  source  and  income  from  self  employment,  reported  in  the 
PUST  data  base.  The  major  source  of  income  is  listed  by  the 
kind  of  income.  Income  from  self  employment  is  negligible 
for  married  females.  So  these  two  income  categories  are  not 
analysed  here. 
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2.4  Analysis  of  Data 

This  part  of  the  chapter  summarizes  some  of  the  main 
features  of  the  data  on  fertility  behaviour.  In  order  to 
understand  the  characteristics  of  fertility  behaviour  the 
relevant  data  are  described  by  cross  tabulations.  As  in  any 
other  industrialized  society,  Canadian  fertility  behaviour 
varies  across  regions,  income  groups,  education  levels,  and 
age  groups.  The  Canadian  married  women  aged  15  years  and 
over  are  cross-classified  by  the  following  socio-economic 
characteristics:  province  of  residence,  age  group,  educa¬ 

tional  attainment,  labour  force  activity,  religion,  place  of 
residence,  age  at  first  marriage,  income  level,  and  family 
income . 

2.4.1  Residence  and  Fertility"*- 

Table  2.1  shows  Canadian  married  women  aged  15  years 
and  over  by  province  of  residence  and  age  group  along  with 
number  of  children  ever  born  per  1000  married  women.  It  is 
estimated  that  the  average  number  of  children  ever  born  per 
1000  ever  married  women  is  2,666.  One  can  see  that  fertility 
rates  vary  across  the  country  from  a  high  of  3,866  in  New¬ 
foundland  to  a  low  of  2,320  in  British  Columbia.  Ontario  has 
the  next  lowest  level  of  fertility.  Manitoba  and  Alberta  are 
close  to  the  national  average.  Married  women  in  Newfoundland 
have  a  77%  higher  fertility  rate  than  those  in  British 

■’'Fertility  is  measured  by  the  number  of  children  ever 
born  per  1000  ever  married  women. 


> 


11 


cn 

os 

< 

w 


(X 

D 

O 

os 

e> 

w 

o 

< 


o 

vo 


CT\ 

in 

l 

in 

in 


in 

i 

o 

in 


<T\ 

I 

in 

■n- 


■<r 

I 

O 

■*r 


CT\ 

cn 

I 

in 

ro 


o 

cn 


<n 

CN 

I 

in 

cn 


CN 

I 

O 

<N 


Oi 

iH 

I 

in 


<#> 


OP 


OP 


OP 


OP 


VO 

o 

in 

VC 

VO 

rH 

O 

00 

O 

ro 

Ol 

ro 

ro 

ro 

CM 

CM 

VO 

ov 

o 

ro 

vo 

CM 

00 

CN 

tj* 

VO 

<n 

vo 

CO 

CM 

CM 

CM 

CM 

CM 

rH 

CN 

CM 

in 

OV  00 

00 

OS 

in 

o 

vo 

ro 

00 

vo 

ro 

vo 

VO 

CM 

• 

*y 

• 

ON 

• 

rH 

• 

o 

• 

in 

• 

o 

• 

rH 

• 

rH 

• 

o 

CM 

vo 

ro 

CM 

CM 

VO 

»» 

r- 

rH 

o 

^y 

in 

r~ 

on 

o 

ro 

rH 

H 

rH 

CM 

CM 

r» 

ro 

CM 

CM 

ro 

rH 

vo 

rH 

*-h 

^y 

rH 

rH 

rH 

r- 

'ey 

rH 

ro 

in 

in 

r* 

in 

co 

rH 

in 

<T\ 

on 

ro 

in 

CM 

• 

CM 

• 

00 

• 

^y 

• 

CM 

• 

CM 

• 

o 

• 

O 

• 

vo 

• 

ON 

rH 

CM 

CM 

ro 

H 

ro 

^y 

CN 

r- 

ro 

in 

CO 

in 

•*y 

VO 

VO 

rH 

00 

rH 

CM 

CM 

ro 

rH 

in 

^y 

vo 

r- 

CM  00 

00  rH 

CM  CM 

CM 

o\ 

CM 

o 

^y 

in 

TT 

in 

• 

CM 

• 

ON  • 

VO  • 

O  • 

VO 

• 

• 

ro  • 

rH 

• 

CM 

rH 

rH 

ro 

CM 

00  vo 

CM  VO 

rH 

rH 

in 

cm  r- 

^y 

CM 

ro 

CM 

rH  ro 

rH 

ro 

o 

r-  cm 

Tf  CT\ 

in  on 

on  m 

cn  o 

rH  in 

O  TT 

vo  oo 

in 

00 

• 

r-  • 

CM  • 

00  • 

r-  • 

o  • 

ON  • 

rH  • 

in  • 

rH 

CM 

rH 

rH  CM 

o  in 

in  r- 

cn  in 

rH  *y 

ro 

*y  o 

CM 

rH  CM 

rH  ro 

rH 

^y 

00 

^y 

a\  rr 

rH 

on  ro 

rH  00 

rH  ON 

vo 

^y 

r-  oo 

in  vo 

rH 

• 

vo  • 

CM  • 

M*  • 

r**  • 

^y  • 

rH 

• 

ro  • 

CM  • 

^y 

rH 

CM 

.—I  cn 

rH  CN 

ro  r* 

rH  CM 

oo  r- 
rH  ro 

cm  *y 

CM 

^y 

ro  vo 

in  o 

rH 

ON 

^y 

ro 

o 

CM 

ro 

rH  ON 

ON  O 

ro  oo 

CM 

ro 

ro 

ON 

rH  ON 

ON 

o 

ro 

o 

• 

• 

in  • 

in  • 

CM  • 

CM 

• 

O 

• 

vo  • 

rH 

• 

rH 

rH 

CM 

rH 

ro 

rH  CM 

^y  oo 
rH  CM 

O  00 
cm  ro 

CM 

^y 

CM 

ro 

ro  vo 

in 

o 

rH 

CM 

in 

r-~ 

o 

rH  O 

in  r~ 

rH  VO 

VO  CM 

in  cm 

*y  vo 

in  cm 

cm  ^y 

VO 

o 

• 

VO  • 

■*T  . 

r-  • 

ro  • 

CM  • 

ON  • 

ro  • 

in  • 

CM 

rH 

CM 

rH  cn 

rH  CN 

*y  r- 

O  00 

cm  *y 

rH  CO 

*y  oo 

in  o 

ro 

rH  CM 

cm  ro 

rH 

in 

r- 

ON 

VO 

cn  vo 

O  CM 

CM  ON 

ro 

o 

o 

r- 

o 

o 

ro 

rH 

ON 

• 

ON 

• 

v  • 

ro  • 

VO  • 

CM 

• 

vo 

• 

^y 

• 

CM 

• 

00 

rH 

rH 

ro 

rH  CN 

vo  ON 
rH  CM 

O  VO 

CM  CO 

CM 

*y 

CM 

*y 

*y 

00 

in 

ON 

in 

in 

in 

r" 

O 

vo 

^y 

in 

CM  00 

on  "?y 

in 

in 

CM 

VO 

VO  rH 

in  o 

00 

vo 

• 

CM 

• 

in 

• 

C"  • 

ro  • 

r- 

• 

CM 

• 

ON  • 

rH  • 

in 

rH 

CM 

CM 

ro 

rH 

CM 

oo 

rH  CM 

CM  VO 

cm  ro 

CM 

*y 

CM 

ro 

^y  oo 

VO  O 
rH 

rH 

VO 

00 

o 

in 

in 

VO  rH 

in  r- 

ry  vo 

vo 

t" 

in 

rH 

rH 

^y 

VO  ON 

VO 

^y 

• 

r- 

• 

in  « 

ro  • 

00  • 

ro 

• 

o 

• 

CM 

• 

*y  • 

O 

rH 

ro 

rH 

ro 

rH  cn 

CM  xy 
rH  CM 

oo  r- 

rH  CO 

CM 

^y 

CM 

^y 

^y 

00 

in  o 

rH 

O 

in 

^y 

^y  in 

On  rH 

in  oo 

oo  in 

ro  vo 

ON 

in 

CN  rH 

r*  rH 

rH 

CM 

• 

CM  • 

CM  • 

o  • 

00  • 

ro  • 

ro 

• 

r~  • 

ON  . 

rH 

ro 

ro 

^y 

rH  ^y 

CM  O 

*y 

in 

o 

ro 

r- 

rH 

^y 

rH 

rH 

W 

u 

z 

M 

> 

o 

OS 

CU 


■o 

u 

c 

<0 

•H 

<0 

•rt 

5 

rH 

-P 

m 

•o 

o 

c 

c 

u 

3 

o 

3 

cn 

lH 

o 

•H 

0 

CD 

0) 

P 

4H 

(0 

JO 

<0 

J 

> 

» 

0) 

■P 

0) 

0 

0) 

3 

c 

z 

z 

z 

o 

o 

c 

<0 

rH 

0 

d) 

u 

(0 

X 

X» 

o 

to 

JO 

o 

P> 

•p 

m 

•p 

p 

•r l 

•H 

X 

0) 

4J 

c 

m 

JO 

■r) 

to 

rH 

P 

£ 

cn 

< 

0 

OP 

o 

o 


■p 

o 


of  Children 

>rn  per  1000  586  882  1686  2626  3187  3372  3331  3170  3048  3266  2666 


12 


Columbia.  Quebec's  birth  rate  is  25%  higher  than  British 
Columbia,  and  9%  higher  than  the  national  rate.  Collishaw 
(1976)  documented  these  wide  variations  in  Canadian  fertility 
rates.  He  observed  that  Ontario  and  British  Columbia  have 
the  lowest  fertility.  "Their  fertility  rates  have  been  below 
the  national  total  fertility  rates  in  almost  all  the  years 
since  1921"  (Collishaw,  1976,  p.  8).  The  Maritime  provinces 
along  with  Saskatchewan  and  Alberta  have  traditionally  had 
high  total  fertility  rates,  their  rates  being  consistently 
higher  than  the  national  rate  since  1921.  It  appears  that 
industrialized  provinces  like  British  Columbia  and  Ontario 
tend  to  have  lower  birth  rates  than  the  less  developed  regions 
like  the  Maritime  provinces. 

In  1971,  the  demographic  structure  of  married  women 
indicates  that  the  highest  percentage  (13%)  of  married  women 
are  in  the  25-29  age  group.  There  are  fertility  differentials 
across  the  age  groups.  Married  females  in  the  40-44  years 
age  group  have  the  highest  number  of  children  ever  born  per 
1000  married  women.  For  all  women  of  age  35  and  over,  the 
fertility  rate  is  consistently  higher  than  the  national 
average.  Most  of  the  Canadian  women  complete  their 
childbearing  by  44  years  of  age. 

One  would  expect  that  place  of  residence  is  related 
to  fertility  (Kiser,  1968).  The  Canadian  married  women  living 
in  urban  or  rural  areas  are  tabulated  by  age  and  fertility 
in  Table  2.2.  From  the  table  one  can  see  that  urban  women 
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have  a  lower  fertility  level  of  2,452  when  compared  to  rural 
women  with  a  fertility  level  of  3,397.  In  other  words  the 
urban  fertility  rate  is  28%  lower  than  the  rural  fertility 
rate.  Nearly  77%  of  Canadian  married  women  live  in  urban 
areas,  but  their  fertility  level  is  8%  less  than  the  national 
level . 

2.4.2  Age  at  Marriage  and  Fertility 

It  appears  that  age  at  marriage  and  the  proportion 
of  married  women  in  the  population  are  important  in  fertility 
analysis.  This  hypothesis  is  evident  from  Table  2.3.  In 
Table  2.3,  the  number  of  married  women  aged  15  years  and  over 
showing  age  at  first  marriage  and  mother's  age  group  along 
with  number  of  children  ever  born  is  reported.  The  early 
married  females  have  the  highest  birth  rate  of  3,188  children 
per  1,000  married  women.  This  table  suggests  that  the  birth 
rate  decreases  as  the  age  at  marriage  increases.  According 
to  the  1971  Census  data,  nearly  49%  of  Canadian  married 
women  are  married  between  20  and  24  years  of  age.  This  group 
has  the  highest  number  of  children  ever  born.  However,  some 
researchers  point  out  that  women  with  higher  levels  of 
education  tend  to  delay  marriage  and  also  postpone  child¬ 
bearing  (Michael,  1973).  Thus,  age  at  marriage  is  related 
to  fertility  through  the  intervening  variable  of  education. 
Other  indirect  relationships  of  marriage  and  fertility 
through  intervening  variables  such  as  occupation,  ethnic 
group,  or  religion  can  also  be  suggested. 
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2.4.3  Religion  and  Fertility 

Religious  affiliations  have  one  of  the  most 
pronounced  influences  on  fertility  (Wesfcoff,  1971)..  For 
example,  the  use  of  contraception  is  discouraged  by  certain 
religious  groups.  Traditionally,  Catholics  have  had 
the  largest  families  and  Jews  the  smallest.'*'  The  Canadian 
Census  provides  an  opportunity  to  examine  this  conjecture. 

Table  2.4  summarizes  the  number  of  married  women  according 
to  religious  denominations  and  age  along  with  number  of 
children  ever  born.  Mennonite  and  Hutterite  communities  have 
.the  highest  number  of  births  per  1,000  women.  However,  their 
proportion  of  the  total  married  female  population  is  only 
0.8%.  Nearly  44%  of  married  females  belong  to  the  Roman 
Catholic  church  and  their  birth  rate  is  the  second  highest, 
2,980  births  per  1,000  Catholic  married  women.  As  expected, 
Jewish  women,  who  form  1.5%  of  the  married  women  population, 
have  the  lowest  birth  rate  of  1,940  per  1,000  married  women. 
Jewish  women  have  a  27%  lower  and  Catholic  women  have  a  10% 
higher  fertility  rate  than  the  national  average  of  2,666. 

The  geographic  and  religious  differentials  in 
fertility  in  Canada  were  documented  by  Rao  (1973) .  His 
findings  based  on  the  1961  Census  of  Canada, suggest  that  Quebec 
and  Roman  Catholic  women  had  the  highest  fertility  rates  in 

■’’According  to  a  Princeton  Fertility  Study,  "Catholic  - 
couples  wanted  the  most  and  Jewish  couples  the  fewest  children, 
with  Protestants  in  an  intermediate  position"  (Kiser  et  al. , 
1968 ,  p.  233) . 
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Canada.  Married  women  aged  15  years  and  over  by  religion 
and  place  of  residence  along  with  number  of  children  ever 
born  is  shown  in  Table  2.5.  In  Quebec,  86%  of  married  women 
belong  to  the  Roman  Catholic  church,  the  highest  participa¬ 
tion  in  a  religious  group  in  any  one  province  in  Canada.  The 
next  highest  participation  in  a  Catholic  group  is  in  New 
Brunswick,  which  has  the  second  highest  fertility  rate.  The 
lowest  percentage  of  Catholic  women,  17.2%,  were  in  British 
Columbia*  which  has  the  lowest  fertility  rate. 

2.4.4  Education  and  Fertility 

A  negative  correlation  between  parents'  education  and 
completed  fertility  is  one  of  the  most  widely  observed 
relationships  in  the  empirical  literature  (Michael,  1973). 
Education  influences  fertility  via  knowledge  of  contraceptive 
choice,  selection  of  mate,  earning  potential,  age  at  marriage, 
efficiency  in  consumption,  etc.  To  elucidate  this  phenomenon, 
a  breakdown  of  married  women  aged  15  years  and  over  by  level 
of  schooling  and  age  group  along  with  number  of  children  ever 
born  is  reported  in  Table  2.6.  Nearly  34%  of  Canadian  women 
have  less  than  grade  9.  Cumulatively,  nearly  92%  of  Canadian 
married  women  have  grade  13  or  less.  The  negative  relation¬ 
ship  between  fertility  and  education  is  evident  from  the  last 
column  of  the  table.  Married  women  with  less  than  grade  9 
have  the  highest  fertility  rate  of  3,431,  which  is  29%  higher 
than  the  national  average.  Only  2.8%  of  married  women  have 
a  university  degree  and  the  fertility  rate  for  this  group  is 
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1,592,  which  is  40%  less  than  the  average. 

Table  2.7  shows  that  married  women  living  in  urban 
areas  have  higher  levels  of  education  than  those  in  rural 
areas.  Particularly,  90%  of  all  married  women  with  a  univer¬ 
sity  degree  live  in  urban  areas.  It  is  likely  that  a  large 
proportion  of  married  women  with  higher  levels  of  education 
migrate  to  or  live  in  the  cities  because  of  employment 
opportunities.  The  potential  job  opportunities  in  urban 
areas  would  increase  female  labour  force  activity  and 
would  result  in  lower  birth  rates. 

2.4.5  Labour  Force  Participation  and  Fertility 

As  suggested  by  Becker  (1965),  investment  in  human 
capital  in  the  form  of  education  encourages  housewives  to 
allocate  more  time  towards  market  work,  income  earning 
activities,  and  less  to  household  duties.  Increased  partici¬ 
pation  in  the  labour  force  decreases  the  level  of  fertility, 
because,  by  allocating  more  of  their  time  to  market  related 
activities  married  women  will  have  less  time  for  household 
duties  like  bearing  and  rearing  of  children.  Table  2.8  shows 
married  women  according  to  their  labour  force  status  and  age 
groups  along  with  number  of  children  ever  born.  In  Canada, 

36%  of  married  women  participate  in  the  labour  Force.  The 
fertility  level  of  women  who  were  in  the  labour  force  in 
1970  was  39%  less  than  the  national  average,  while  the  number' 
of  children  ever  born  per  1,000  non-working  mothers  is  11% 
higher  than  the  average.  Age  specific  participation  rates 
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indicate  that  the  20-24  year  age  group  has  the  highest 
participation  rate  (50%)  and  a  corresponding  fertility  rate 
of  882  per  1,000  married  women.  In  the  40-44  year  age  group 
the  fertility  rate  of  3,372  is  the  highest,  and  the  partici¬ 
pation  rate  of  41%  is  the  second  highest. 

The  low  fertility  characterising  the  economically 
active  married  women  in  Canada  is  analysed  in  relation  to 
urban-rural  residence  status.  Table  2.9  shows  that  a  large 
proportion  of  women  in  the  labour  force  are  from  urban  areas 

2.4.6  Education,  Labour  Force 

Participation  and  Fertility 

Increased  entrance  of  women  into  the  labour  force 
reflects,  in  part,  rising  education  levels  of  the  female 
population  and  the  more  varied  employment  opportunities 
associated  with  higher  education  and  technical  and  profes¬ 
sional  training.  Given  the  relation  between  education  and 
labour  force  participation,  it  may  be  that  the  differentials 
in  fertility  between  participants  and  non-participants  in 
the  labour  force  reflects  the  effect  of  education  rather 
than  labour  force  status  per  se.  From  Table  2.10,  it  is 
evident  that  the  percentage  of  married  women  participating 
in  the  labour  force  increases  as  levels  of  education 
increase . 

Table  2.11  shows  the  number  of  children  ever  born  to 
married  women  aged  15  years  and  over  according  to  the  level 
of  schooling  and  the  labour  force  status.  It  is  evident 
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TABLE  2.11 


NUMBER  OF 
YEARS 


CHILDREN  EVER  BORN  TO  MARRIED  WOMEN  OF  AGE  15 
AND  OVER  ALONG  WITH  LABOUR  FORCE  STATUS , 
CANADA,  1971 


LEVEL  OF  SCHOOLING 

NUMBER  OF  CHILDREN  EVER  BORN 

PER  1000  MARRIED  WOMEN 

Not  in  the 
Labour  Force 

(64%) 

In  the  Labour 
Force 

(36%) 

Total 

Grade  <  9 

3616 

2869 

3431 

Grades  9  - 

10 

2783 

2319 

2622 

Grades  11  - 

■  13 

2382 

1797 

2118 

University 

No  Degree 

2214 

1742 

1969 

University 

Degree 

2160 

1119 

1592 

Total 

2968 

2135 

2666 

28 


that  fertility  varies  inversely  with  education  regardless  of 
labour  force  participation.  Moreover,  higher  fertility 
levels  characterise  every  educational  category.  Consistently, 
the  number  of  children  ever  born  per  1,000  married  women  in 
the  labour  force  is  less  than  children  ever  born  to  women 
not  in  the  labour  force.  It  is  interesting  to  note  that  the 
differentials  are  much  larger  for  women  who  are  university 
graduates  than  for  less  educated  females,  suggesting  that 
career  women  limit  their  family  size.  At  a  national  level, 
the  fertility  differential  between  female  labour  force 
participants  and  female  non-participants  is  small,  but 
working  women  have  a  fertility  rate  of  2,135  compared  to 
2,968  for  non-working  mothers.  In  summary,  a  complex  set 
of  factors  associated  with  higher  education  and  higher  labour 
force  participation  rates  contribute  to  the  low  fertility 
levels  in  Canada 

2.4.7  Income  from  Wages  and  Salaries  and  Fertility 

Another  factor  that  influences  the  decision  to  enter 
the  labour  market  is  the  market  wage  rate.  At  higher  market 
wage  rates,  more  women  allocate  more  of  their  time  to  market 
related  duties.  Wages  and  salaries  earned  by  married  females 
by  age  is  shown  in  Table  2.12.  A  large  proportion  of  married 
females  were  earning  less  than  $5,000  from  wages  and  salaries 
in  1970.  For  this  group,  the  fertility  rate  is  2,768,  which 
is  above  the  national  average.  The  second  income  group 
$5,000  -  10,000,  has  the  lowest  birth  rate.  The  association 
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betwen  fertility  and  income  from  wages  and  salaries  is  not 
linear.  The  relationship  between  number  of  births  and 
income  group  (income  from  wages  and  salaries)  can  be  approxi¬ 
mated  by  a  U-shape  curve  with  the  exception  of  $10,000  - 
15,000  income  group  (which  is  an  outlier). 

Income  from  wages  and  salaries  varies  according  to 
education  and  other  skills.  According  to  Table  2.13,  married 
women  with  different  levels  of  education  are  classified 
according  to  income  from  wages  and  salaries.  It  is  obvious 
that  income  from  wages  and  salaries  increases  with  educationT 
for  example,  55%  of  those  married  women  earning  between 
$5,000  and  10,000  have  attained  grades  between  11  and  13. 
Similarly,  53%  of  married  women  earning  between  $10,000  and 
15,000  have  university  degrees.  Higher  education  tends  to 
pay  better  wages  and  influence  fertility  through  this  path 
as  well. 

2.4.8  Income  and  Fertility 

Total  income  is  a  different  measure  than  income  from 
wages  and  salaries.  In  Table  2.14  married  females  are 
classified  according  to  income  group  and  the  level  of  educa¬ 
tion.  It  appears  that  higher  income  is  associated  with 
better  education.  The  number  of  children  ever  born  to 
married  women  according  to  income  group  and  their  labour 
force  status  are  listed  in  Table  2.15.  But  married  women 
that  are  in  the  labour  force  earning  between  $5,000  and 
10,000  have  the  lowest  fertility.  In  Table  2.16,  these 
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TABLE  2.15 

NUMBER  OF  CHILDREN  EVER  BORN  TO  MARRIED  WOMEN  OF  AGE  15 
YEARS  AND  OVER  ALONG  WITH  LABOUR  FORCE  STATUS, 

CANADA,  1971 


NUMBER 

PER 

OF  CHILDREN  EVER  BORN 
1000  MARRIED  WOMEN 

INCOME  GROUP 

Not  in  the 
Labour  Force 

In  the  Labour 
Force 

Total 

(64%) 

(34%) 

(100%) 

Below  $5,000 

2987 

2304 

2776 

$5,000  -  10,000 

1788 

1519 

1549 

$10,000  -  15,000 

2345 

1704 

1815 

$15,000  -  20,000 

1750 

2350 

2212 

$20,000  -  25,000 

2000 

2083 

2056 

Above  $25,000 

3000 

1947 

2394 

Total 

2968 

2133 

2666 

MARRIED  WOMEN  OF  AGE  15  YEARS  AND  OVER  SHOWING  AGE  GROUP,  INCOME  GROUP,  AND  LABOUR  FORCE  STATUS 
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married  women  are  classified  according  to  the  age,  income 
groups,  and  labour  force  status.  It  appears  that  the 
fertility  rates,  according  to  labour  force  status,  are 
unrelated  to  income  groups. 

2.4.9  Family  Income  and  Fertility 

Traditionally,  fertility  differentials  are  attributed 
to  family  economic  status.  An  ideal  measure  of  family 
economic  status  is  the  family  income.  Family  income  includes 
income  from  all  sources  earned  by  all  adult  members  of  the 
family.  Family  income  is  determined  by  the  female  labour 
force  participation  rate,  income  from  wages  and  salaries,  and 
the  level  of  education.  According  to  the  micro  economic 
theory,  the  higher  the  family  income  the  higher  would  be  the 
demand  for  children.  Thus,  the  family  income  affects 
fertility  behaviour.  Table  2.17  shows  married  women  aged  15 
years  and  over  by  level  of  schooling  and  family  income  groups 
along  with  number  of  children.  Women  with  higher  levels  of 
education  tend  to  have  highly  educated  husbands  and  they 
belong  to  higher  income  brackets.  There  is  a  predictable 
association  between  family  income  and  the  number  of  children 
ever  born  per  1,000  married  women  belonging  to  that  income 
group.  Both  the  lowest  and  highest  income  groups  have  high 
fertility  rates.  The  $10,000  -  15,000  income  group  has  the 
lowest  birth  rate.  The  relationship  between  family  income 
and  fertility  can  be  approximated  by  a  U-shaped  curve  as 
depicted  in  Figure  2.1. 
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FIGURE  2.1 

FAMILY  INCOME  AND  FERTILITY 
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2.4.10  Immigrants  and  Fertility 

Canada  is  a  vast  country  with  various  ethnic,  cultural 
and  religious  groups.  The  Canadian  population  consists  of 
immigrants  from  various  parts  of  the  world.  It  is  interesting 
to  compare  the  fertility  behaviour  of  these  immigrants  with 
Canadian  born  women.  Immigrants  can  be  broadly  grouped  into 
two  categories:  those  who  came  before  1946  and  those  who 
came  after  1946  (but  before  1971). 1  Table  2.18  summarizes 
married  women  by  their  immigration  status  and  number  of 
children  ever  born.  Native  born  Canadian  women  appear  to 
have  higher  fertility  rates  than  immigrant  women.  The 
immigrant  women  have  2,360  children  per  1,000  women  ever 
married  while  the  Canadian  born  women  have  2,751  children 
per  1,000  women  ever  married.  Collishaw  (1976)  also  observed 
that  migrants  who  arrived  before  1946  have  higher  birth  rates 
than  those  who  came  after  1946. 

2.4.11  Summary 

The  PUST  is  a  rich  source  of  information  for  analysing 
Canadian  fertility  behaviour.  The  data  reveal  that  there  are 
fertility  differentials  across  Canadian  provinces.  British 
Columbia  has  the  lowest  fertility  rate  and  Newfoundland  the 
highest.  Among  the  age  groups,  married  women  between  40  and 
44  years  have  the  highest  number  of  children  ever  born.  This 
means  that  most  Canadian  women  complete  their  childbearing 

ljn  the  PUST,  period  of  immigration  was  recorded 
according  to  the  year  persons  born  outside  of  Canada  first 
came  to  live  in  Canada  before  1946  and  later  years. 
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process  by  44  years  of  age.  Catholics  have  the  highest 
fertility  rates  next  to  Hutterites  and  Mennonites.  Jewish 
mothers  have  the  lowest  birth  rates  in  Canada.  It  appears 
that  investment  in  human  capital  in  the  form  of  increased 
female  education  limits  family  size,  increases  the  labour 
force  participation  rate,  and  increases  potential  earnings 
in  the  form  of  wages  and  salaries.  Career  women  have  lower 
birth  rates.  It  is  observed  that  family  income  and  fertility 
exhibit  a  non-linear  relationship,  represented  by  a  U-shaped 
curve.  Finally,  immigrants  tend  to  have  lower  birth  rates 
than  native  born  Canadians. 

In  this  chapter,  we  have  seen  that  a  complex  network 
of  social  and  economic  factors  seem  to  affect  fertility  in 
Canada.  The  exact  nature  and  size  of  these  influences  is 
unknown.  The  possibility  of  developing  multivariate  analysis 
with  a  view  to  quantifying  the  relative  importance  of  dif¬ 
ferent  variables  in  explaining  the  changes  in  fertility  has 
to  be  explored.  The  economic  theory  of  household  behaviour 
is  a  valuable  tool  for  this  task.  Using  the  economic  theory 
of  fertility  behaviour  (Willis,  1973),  demand  relationships 
for  children  will  be  derived  in  the  next  chapter.  Alternate 
specifications  of  fertility  equations  will  then  be  suggested. 
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CHAPTER  III 


AN  ECONOMIC  MODEL  OF  FERTILITY 

3.1  Introduction 

In  recent  years,  there  have  been  several  attempts  to 
bring  the  determinants  of  fertility  behaviour  within  the 
scope  of  economic  analysis.  In  this  chapter,  a  brief  review 
of  the  literature  leading  to  an  economic  framework  of 
fertility  behaviour  is  given.  By  applying  the  theory  of 
consumer  behaviour  an  economic  model  of  fertility  behaviour 
is  presented.  Three  different  specifications  for  estimating 
the  demand  for  children  are  provided.  In  the  end,  a  simul¬ 
taneous  equation  model  of  fertility  behaviour  is  explored. 

3.2  Literature  on  the  Economic 

Theory  of  Fertility 

Since  1960,  considerable  progress  has  been  made  in 
explaining  the  fertility  behaviour  within  an  economic  frame¬ 
work.  Both  theoretical  and  empirical  studies  have  been  done 
to  identify  the  nature  of  socio-economic  determinants  of 
human  reproductive  behaviour.  Harvey  Leibenstein  and  Gary 
Becker  were  the  first  to  examine  the  usefulness  of  micro- 
economic  theory  for  understanding  fertility  behaviour.  A 

^There  are  quite  a  few  survey  articles  on  fertility: 
Easterlin  (1969),  Schultz  (1973),  Fulop  (1977),  Sanderson 
(1976)  Two  special  supplements  of  the  Journal  of  Political 
Economy  (March/April,  1973  ,  1974)  were,  devoted  to  economic 
studies  in  fertility  behaviour.  A  special  issue  of  Social 
Forces  ( September , 1975 )  discusses  the  fertility  models. 
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summary  of  literature  on  the  economic  theory  of  fertility  is 
provided  here. 

Leibenstein  (1957)  related  economic  development  to 
the  human  reproductive  behaviour.  His  socio-economic  theory 
suggests  that  social  and  economic  influences  must  be  con¬ 
sidered  jointly  in  any  fertility  analysis.  For  example, 
economic  changes  influence  the  social  status  of  families  in 
which  tastes  for  both  children  and  other  goods  change. 
Leibenstein  (1974,  1975)  sketched  a  new  theory  of  consumption 
based  on  social  status  considerations  that  are  critical  to 
the  explanation  of  the  utility  cost  of  children.  The  popu- 
lation  was  divided  into  social  status  groups  (or  Social 
Influence  Groups,  SIGs)  that  have  different  tastes,  different 
desires  for  children,  and  different  cost  structure  including 
expenditure  for  children.  He  expected  fertility  to  be 
positively  related  to  income  within  the  Social  Influence 
Groups.  Leibenstein ' s  theory  has  certain  shortcomings  like, 
(i)  no  empirical  support,  (ii)  no  price  effects,  (iii)  lack 
of  predictive  power,  and  (iv)  the  feedback  between  demographic 
and  economic  variables  is  not  clear.  Keeley  (1975)  criticised 
Leibenstein' s  approach,  "built  on  many  complex  assump¬ 
tions,"  as  unstable  and  give  no  explanation  why 
different  SIGs  have  different  tastes  and  has  no  predictive 

implications"  (p.  467). 

It  is  expected  that  demand  for  children  depends  on 
the  tastes  and  preferences  of  parents  along  with  family 
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income.  According  to  Easterlin  (1969) , social  determinants 
like  "tastes"  should  be  explicitly  recognised  in  any  economic 
model  of  fertility.  Tastes  are  partly  determined  by  income, 
and  in  turn  affect  potential  income  indirectly  through  choices 
made  at  any  point  in  time.  Income  at  one  point  in  time  may 
not  be  a  valid  representation  of  the  income  concept  relevant 
to  household  decisions.  In  order  to  elucidate  the  secular 
behaviour  of  fertility  Easterlin  proposed  two  different 
theories  of  fertility  namely,  "the  relative  income  hypothesis" 
and  "the  threshold  of  fertility  regulations  hypothesis."  The 
relative  income  hypothesis  is  based  on  the  intergenerational 
income  namely,  the  relationship  between  income  of  young 
adults  in  the  postwar  period  with  the  income  of  their  parents 
in  the  thirties.  He  concludes  that  the  severe  financial 
constraints  felt  by  young  adults  in  the  1970s  is  responsible 
for  the  current  fertility  decline.  With  regard  to  the 
threshold  of  fertility  regulations  hypothesis , Fulop  (1977) 
summarised  Easterlin' s  work  by  saying  that  "as  a  country 
becomes  more  and  more  modernised,  a  threshold  point  is  reached 
at  which  the  loss  in  welfare  due  to  unwanted  children  begins 
to  exceed  that  associated  with  the  cost  of  fertility  regula¬ 
tions"  (Fulop,  1977,  p.  9).  At  this  stage  parents  introduce 
fertility  control  and  reduce  the  number  of  children  born.  It 
has  also  been  suggested  that  the  concept  of  child  cost  should 

* 

account  for  opportunity  cost  of  parents  and  other  indirect 
costs  incurred  in  childbearing  and  rearing.  The  immediate 
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determinants  of  the  demand  for  children  are  income,  the  price 
of  children  relative  to  other  goods,  and  subjective  prefer¬ 
ences  for  children  compared  with  other  goods.  Easterlin 
(1975)  assumed  that  the  relative  price  of  children  and  the 
relative  price  of  goods  consumed  per  child  are  independent 
of  household  decisions.  This  idea  was  rejected  by  Becker  and 
Tomes  (1976)  ,  who  concluded  that  the  expenditures  per  child 
and  the  other  household  decisions  are  not  independent.  In 
fact,  the  desired  expenditure  per  child  and  parental  income 
resulted  in  a  positive  relation  and  caused  children  to  be 
more  expensive  for  wealthier  parents  than  for  the  poor 
parents . 

From  this  discussion  it  appears  that  the  theory  of 
human  reproductive  behaviour  has  a  close  resemblance  to  the 
microeconomic  theory  of  consumer  behaviour.  The  economic 
model  of  fertility  described  above  suggests  that  rational 
parents  maximise  certain  utilities  subject  to  the  resource 
constraints.  Becker  (1960)  pioneered  in  applying  the  theory 
of  consumer  durables  to  the  demand  for  children.  According 
to  him,  parents  are  assumed  to  maximise  their  satisfaction 
by  choosing  the  number  of  children  as  well  as  other  consumption 
goods.  Children  are  treated  as  durable  commodities  but  the 
demand  for  children  is  expressed  more  in  terms  of  quality 
than  quantity.  Child  services  are  assumed  to  be  non-market 
commodities  produced  at  home,  with  inputs  of  the  wife's  time 
and  market  goods  according  to  the  theory  of  allocation  of 
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time  (Becker,  1965).  Michael  and  Becker  (1973)  combined  the 
studies  of  Lancaster  (1966)  and  Becker  (1965)  and  suggested 
a  new  theory  of  consumer  behaviour.  They  criticised  the 
traditional  consumer  theory  for  its  reliance  on  monetary 
factors.  The  demand  for  any  commodity  depends  on  both 
quality  or  attribute  and  the  time  it  takes  to  consume.  They 
reformulated  the  theory  of  consumer  behaviour  based  on  house¬ 
hold  production  functions.  The  household  production  function 
approach  incorporates  the  constraints  of  time,  consumer 
knowledge  and  inter  household  differences  in  consumption 
efficiency  into  the  theory  of  choice  at  a  fundamental  level. 

Robert  Willis  (1973)  incorporated  the  developments  in 
consumer  theory  and  the  concept  of  household  production  function 
into  a  testable  "new  approach  to  the  economic  theory  of 
fertility  behaviour."  He  postulated  that  households 
maximize  a  utility  function  with  children  and  other  goods  and 
services  as  arguments.  The  resource  constraints  include 
prices  and  costs  of  production  of  children.  It  is  assumed 
that  the  family  combines  time  supplied  by  family  members  with 
goods  and  services  purchased  in  the  market  to  produce  the 
basic  commodities  within  the  household.  The  derived  demand 
relations  for  children  can  be  tested  with  the  individual  data 
on  the  number  of  children  ever  born.  This  is  a  one  period 
static  model  in  which  the  household  is  assumed  to  make  all 
lifetime  decisions  at  one  point  in  time.  The  economic  model 
of  fertility  presented  in  this  chapter  is  a  reformulation  of 
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Willis'  study. 

The  views  expressed  by  both  economists  and  demo¬ 
graphers  center  around  the  economic  framework  of  fertility 
behaviour.  Namboodiri  (1972)  made  the  following  observations 
on  the  economic  framework  for  fertility  analysis.  He  sug¬ 
gested  several  modifications  to  the  economic  model  of 
fertility  which  will  make  it  widely  applicable  in  fertility 
research.  For  example,  he  reiterated  Blake's  (1968)  question, 
are  children  really  consumer  durables?  If  the  answer  is  yes 
then,  why  family  members  still  go  to  have  an  additional  child 
even  when  they  feel  that  they  cannot  afford  another?  He 
explains  this  by  saying  that  some  people  cannot  see  the 
implications  of  their  actions  over  time.  He  suggests  that 
the  time  orientation  be  explicitly  included  in  the  model. 
Namboodiri  introduced  the  dynamic  or  sequential  behaviour  of 
fertility.  According  to  him,  "fertility  decisions  taken  at 
different  points  in  time  and  the  success  or  failure  in 
carrying  out  those  decisions  deserve  to  be  considered  as 
dependent  variables  in  economic  analysis"  (p.  198) . 

3.3  Empirical  Studies 

There  are  several  empirical  studies  coordinating  the 
socio-economic  determinants  of  fertility .  First  the  Canadian 
experience  with  fertility  analysis  is  explored.  Later  other 
empirical  studies  describing  fertility  will  be  discussed. 


3.3.1  Canadian  Studies 


An  economic  interpretation  of  the  Canadian  fertility 
behaviour  was  attempted  by  Rao  (1973) .  By  developing  a 
causal  relationship  between  fertility  and  income  in  Canada, 
he  analysed  fertility  trends  across  the  country  according  to 
religious  background  and  age.  His  findings,  based  on  1961 
Canadian  Census  data,  suggest  that  Quebec  and  Roman  Catholics 

have  the  highest  birth  rates  in  Canada.  He  analysed  both 
cross  section  and  time  series  observations  using  a  simple 
single  equation  model  with  birth  rates  as  the  dependent 
variable  and  per  capita  income  as  the  independent  variable. 
However,  his  study  did  not  identify  the  nature  and  size  of 
economic  determinants  of  fertility  behaviour  in  Canada. 

Denton  and  Spencer  (1973a)  analysed  the  effect  of  income  on 
the  levels  of  age  specific  fertility  rates  using  the  Gompertz 
function.  They  used  a  simulation  "model  to  throw  light  on 
the  consequences  of  connections  between  fertility  levels  and 
labour  force  participation  of  married  women  and  between 
fertility  levels  and  labour  force  participation  on  the  one 
hand  and  income  levels  on  the  other"  (p.  25) .  In  a  similar 
study,  Denton  and  Spencer  (1973b)  introduced  a  theoretical 
model  of  an  economic  demographic  system.  Artificial  but 
realistic  values  were  assigned  to  the  parameters  and  the 
simulated  effect  of  particular  types  of  demographic  influ¬ 
ences  over  time  were  studied.  These  models,  however,  lack 
economic  interpretation  and  represent  neither  the  Canadian 


48 


population  nor  the  Canadian  economy. 

Madduri  and  Gupta  (1974)  studied  Canadian  birth  rates 
in  a  simultaneous  equation  framework.  This  macro  model  has 
four  endogenous  variables  namely,  birth  rates,  per  capita  perma¬ 
nent  income,  female  labour  force  participation  rate,  and  infant 
mortality  rate.  The  results  of  this  time  series  study  are  not 
very  satisfactory.  The  model  faced  many  estimation  problems  . 

In  a  similar  study, Madduri  (1975)  estimated  a  three  equation 
model  describing  female  labour  participation  rate  in  Canada.  In 
this  cross  section  study,  female  labour  force  participation  rate, 
fertility  rate,  and  female  wage  rate  were  the  endogenous  variables. 
This  model  was  estimated  with  eleven  observations  on  each  variable 
corresponding  to  the  ten  provinces,  and  the  Northwest  Territories 
as  one  province.  Because  of  the  small  sample  size, the  results 
of  this  study  cannot  be  emphasized. 

Beaujot,  Krotki  and  Krishnan  (1978)  tested  the  socio¬ 
cultural  variations  in  the  applicability  of  the  economic 
model  of  fertility.  By  using  survey  data  from  the  Growth  of 
Alberta  Families  Study,  they  found  that  the  model  is  applic¬ 
able  in  some  socio-cultural  circumstances  but  not  in  others. 

It  appears  that  for  "Other  Western  Group",  utility  considera¬ 
tions  are  central  to  fertility  behaviour.  For  the  French  and 
the  Ukrainian  Groups,  fertility  may  be  controlled  by  institu¬ 
tional  and  normative  pressures  with  little  economic  impact. 

In  the  five  other  ethnic  groups  ,the  economic  model  is  largely 

not  supported. 
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3.3.2  Other  Empirical  Studies 

Econometric  analysis  of  fertility  behaviour  was 
attempted  by  Adelman  (1963)  ,  Wilkinson  (1973)  ,  and  Venieris 
et  al. (1973) .  In  her  cross  country  analysis,  Adelman  presented 
"an  economic  analysis  of  fertility  and  mortality  patterns  as 
they  are  affected  by  economic  and  social  forms"  (p.  314) . 
Wilkinson  provided  an  econometric  analysis  of  fertility  in 
Sweden  during  1870-1965.  In  his  time  series  study,  the  effect 
of  economic  constraints  upon  fertility  according  to  the 
theory  of  household  production  and  allocation  of  time  was 
analysed.  The  dependent  variable  was  the  crude  birth  rate 
and  the  explanatory  variables  were  the  husband's  earnings, 
the  wife's  potential  earnings,  the  direct  cost  of  children, 
the  infant  mortality  rate  and  the  immigration  rate.  A 
distributed  lag  model  was  introduced  to  describe  the  adjust¬ 
ment  of  fertility  over  time  to  changes  in  the  several 
explanatory  variables.  Venieris  et  al.  also  did  an  econo¬ 
metric  investigation  relating  to  the  demographic  determinants 
of  aggregate  birth  in  the  post  war  period  in  the  United 
States.  This  model  integrates  the  dynamic  aspects  of  both 
demographic  and  economic  mechanisms.  The  birth  rate  equation 
is  specified  with  a  lagged  explanatory  variable.  The  above 
mentioned  studies  are  all  macro  studies  explaining  aggregate 
birth  rates. 

The  economic  analysis  of  fertility  behaviour  using 
the  household  production  function  and  the  theory  of  allocation 
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of  time  were  attempted  by  Sanderson  and  Willis  (1971) , 
Gardner  (1972)  ,  Cain  and  Weininger  (1973)  ,  Willis  (1973)  , 

De  Tray  (1973) ,  Michael  (1973) ,  Schultz  (1973) ,  and  Ben 
Poarth  (1973).  Sanderson  and  Willis  (1971)  estimated  a  linear 
model  (a  non-interaction  and  an  interaction  model) .  The 
regression  equations  were  estimated  with  number  of  children 
ever  born  to  married  women  as  the  dependent  variable  and  the 
husband's  income  and  wife  1  s  years  of  schooling  as  independent 
variables.  They  introduced  wife's  education  as  a  proxy  for 
her  permanent  market  wage.  They  used  individual  records 
drawn  from  the  U.S.  1960  Census  one-in-one  thousand  sample. 
Gardner  (1972,  1973)  applied  the  economic  theory  of  fertility 
formulated  by  Becker  and  Mincer  (1963)  to  U.S.  rural  farm 
women  and  tested  the  rural  -  urban  fertility  differential. 

In  his  linear  regression  equation,  the  dependent  variable 
was  children  ever  born  per  1,000  women  aged  40  to  44  (a 
measure  of  realized  family  size)  and  the  independent 
variables  represented  the  opportunity  cost  (wife's  wage  rate) 
and  income  aspects  of  fertility  (family  income,  schooling, 
percent  non-white,  age  of  males) .  He  introduced  family 
income  to  capture  income  effect  through  family's  total  earn¬ 
ings  and  other  income.  The  regression  coefficients  were 
estimated  with  a  cross  section  of  1960  U.S.  Census.  Cain 
and  Weininger  (1973)  explained  the  "variations  in  rates  of 
fertility  among  American  wives  in  response  to  variations  in 
female  wages,  income,  and  other  variables'  (p.  205) .  A 
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regression  model  was  estimated  with  aggregate  data  on  SMSAs 
in  1960.  This  is  a  single  equation  linear  model  with  fertility 
(measured  as  the  number  of  children  ever  born  per  1,000  women 
ever  married)  as  the  dependent  variable  and  male  income, 
female  full  year  earnings,  female  education,  and  other  demo¬ 
graphic  variables  as  the  independent  variables.  Female  educa¬ 
tion  was  expected  to  measure  the  variations  in  birth  control 
knowledge.  Further  Cain  and  Weininger  attempted  to  capture 
the  religious  preferences  by  introducing  a  proxy  variable 
(enrollment  in  private  schools)  in  the  regression  equation. 

In  the  new  approach  to  the  economic  theory  of 
fertility  behaviour,  Willis  (1973)  developed  a  mixture  model 
and  tested  it  with  data  on  American  families  from  the  1960 
1/1,000  sample.  He  estimated  an  interaction  model  with  the 
number  of  children  ever  born  as  the  dependent  variable  and 
the  wife's  education,  husband's  earnings  (Now  and  at  Age  40) 
and  other  demographic  variables  as  the  independent  variables. 
"The  data  consist  of  a  sample  of  9,169  white  women  aged  35-64 
in  1960,  married  once,  living  with  husband  and  living  in 
urban  areas  at  the  time  of  1960  census"  (p.  S49) .  De  Tray 
(1973)  was  interested  in  the  demand  for  child  services.  By 
creating  a  child  quality  variable  (expected  public  school 
investment  per  child) ,  he  estimated  two  equations  with  the 
number  of  children  and  child  quality  as  dependent  variables. 

The  independent  variables  were  husband's  and  wife  s  education 
and  their  respective  earnings,  infant  death  rate  and  other 
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demographic  variables.  The  regression  sample  consists  of 
555  counties  randomly  selected  from  the  1960  U.S.  Census  of 
population.  He  compared  ordinary  least  squares  estimates 
with  two  stage  least  squares  estimates. 

Robert  Michael  (1973)  studied  the  relationship 
between  education  (a  measure  of  human  capital)  and  desired 
demand  for  CHILDREN.  He  observed  a  negative  association 
between  parent's  education  and  the  completed  fertility.  The 
inverse  relation  was  interpreted  in  terms  of  differential 
knowledge  or  awareness  of  contraceptives  among  U.S.  women. 

His  empirical  findings  suggest  a  systematic  selection  of  more 
effective  contraceptives  by  more  educated  couples.  By  pool¬ 
ing  time  series  and  cross  sectional  data,  Schultz  (1973) 
explained  the  birth  rate  changes  in  a  less  developed  country, 
Taiwan.  The  aim  was  "to  specify  a  relation  between  birth 
rate  the  parents  want  and  the  price,  income,  information 
constraints  that  are  not  themselves  determined  simultaneously 
with,  or  subsequently  by,  the  objective  number  of  births" 

(p.  S24 3 ) .  In  his  dynamic  approach  he  specified  a  single 
reduced  form  equation  with  the  birth  rate  as  the  dependent 
variable  and  the  reciprocal  of  the  child  survival  rate 
(return  and  price  effects) ;  the  proportion  of  the  male  labour 
force  employed  in  agricultue  (relative  price  effect) ;  male 
school  attainment  (income,  price,  and  information  effects); 
female  school  attainment  (price,  income,  and  information 
effects);  and  health  and  family  planning  field  workers. 
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The  data  cover  361  administration  regions  of  Taiwan  from 
1964  to  1969. 

Ben  Porath  (1973)  analyzed  fertility  behaviour  in 
Israel  through  a  single  hypothesis  based  on  links  among 
education,  the  cost  of  time  of  women,  and  the  full  price  of 
children.  The  emphasis  was  on  the  fertility  relation  with 
education.  By  using  the  data  based  on  The  Family  Expenditure 
Survey  of  1963/64,  Ben  Poarth  estimated  a  fertility  equation 
with  the  birth  rate  as  the  dependent  variable  and  the  wife's 
education,  husband's  education,  husband's  earnings,  and  other 
racial  characteristics  as  the  independent  variables.  He 
estimated  a  linear  model  and  an  interaction  model.  His  study 
suggests  that  "the  relation  between  fertility  and  education 
is  steep  at  the  very  low  levels  of  education  and  tends  to 
flatten  or  even  turn  up  at  the  top"  (p.  S204) . 

A  simultaneous  equation  model  of  fertility  behaviour 
was  empirircally  tested  by  Hout  (1978).  The  determinants  of 
marital  fertility  in  the  United  States  were  analyzed  by  a 
dynamic  model  with  two  endogenous  variables,  fetility  and 
labour  force  participation.  The  fertility  equation  and 
labour  force  participation  equations  are  functions  of  employ¬ 
ment,  duration  of  marriage,  earning  potential,  birth  cohorts, 
and  husband's  earning  potential.  The  fertility  variable  was 
measured  by  the  number  of  own  children  under  two  years  old 
living  with  once  married,  spouse  present  women  who  were  born 
between  1931  and  1951,  and  married  before  1968.  The  labour 


c 


54 


force  participation  was  measured  by  scoring  one  for  employed 
and  zero  for  unemployed  women  at  any  time  between  January  1968 

and  April  1970.  He  estimated  this  simultaneous  equation 
model  with  two  stage  least  squares  when  one  of  the  endogenous 
variables  is  dichotomous . 1 

Another  simultaneous  equation  model  of  fertility, 
behaviour  was  developed  by  Gregory  et  al.  (1973).  They  con¬ 
ducted  a  time  series  analysis  of  birth  rates,  labour  force 
participation  rate,  per  capita  permanent  income,  and  infant 
mortality  rate  as  endogenous  variables. 

3.4  Economic  Framework  of  Fertility  Behaviour 

In  economic  theory,  the  demand  for  any  commodity  is 
derived  from  the  household  utility  function  and  a  budget 
constraint  with  respect  to  prices  and  income.  Following  Willis 
(1973) ,  the  economic  theory  of  fertility  behaviour  starts  with 
the  postulate  that  households  maximize  a  utility  function  with 
children  and  other  goods  and  services  as  arguments.  The 
resource  constraints  include  prices  and  costs  of  production 
of  children.  Demand  for  children  or  child  services  depends 
on  parent's  tastes  and  preferences.  These  preferences  can 
be  expressed  by  indifference  curves. 

It  is  assumed  that  the  family  combines  time  supplied 
by  family  members  with  goods  and  services  purchased  in  the 
market  to  produce  the  basic  commodities  within  the  household. 


iHout  (1978)  model  is  discussed  further  in  Chapter  V . 
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In  the  economic  framework  the  characteristics  of  children 
that  provide  satisfaction  to  their  parents  as  basic  commodities 
are  produced  with  time  and  goods  according  to  household  pro¬ 
duction  functions.  The  amount  of  goods  produced  and  consumed 
by  the  household  depends  on  the  quantities  of  time  and  pur¬ 
chased  goods  the  household  allocates  to  that  production 
process,  the  state  of  consumption  technology,  and  the  effi¬ 
ciency  with  which  the  production  process  is  undertaken. 

Inputs  can  be  classified  into  three  groups  as  male  time, 
female  time,  and  market  goods  and  services. 

Here  children  are  one  set  of  commodities  included  in 
the  utility  function  that  provide  satisfaction  to  their 
parents.  Children  can  be  produced  with  time  and  goods  ac¬ 
cording  to  household  production  functions.  Specifically,  the 
production  function  for  child  services  can  be  written  as, 

C  =  f (tc,xc)  (3.1) 

where  tc  and  xc  are  respectively,  vectors  of  purchased  goods 
and  family  members'  time  devoted  to  child  services.  Parents 
derive  satisfaction  not  only  from  child  services  but  also 
from  other  goods  and  services.  The  other  sources  of  satis¬ 
faction  unrelated  to  child  services  can  be  expressed  as  a 
composite  commodity  S.  This  aggregate  commodity  is  also 
produced  according  to  a  household  production  function  like , 

S  =  g (ts,xs)  (3.2) 

where  tg  and  Xg  are  respectively,  the  vectors  of  time  and 
goods  devoted  to  S  production.  S  embodies  the  standard  of 
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living  and  all  sources  of  satisfaction  to  parents  other  than 
those  arising  from  their  children.  The  properties  of  con¬ 
ventional  production  functions  apply  here.  The  family 
utility  function  can  be  more  explicitly  written  as, 

U  =  U(C,S)  (3.3) 

This  incorporates  other  sources  of  satisfaction  as  well  as 
children  to  parents.  The  level  of  utility  the  family  may 
achieve  is  limited  by  its  capacity  to  produce  C  and  S.  The 
production  capacity  of  the  family  is  limited  by  its  lifetime 
supplies  of  time  and  goods.  To  simplify  the  model,  house¬ 
holds  are  assumed  to  consist  of  a  husband,  a  wife,  and 
children  only.  Furthermore,  it  is  assumed  that  in  the 
household  production  process,  (i)  only  the  husband  and  wife 
contribute  to  market  earnings,  (ii)  only  the  wife's  time  is 
productive  at  home  and  (iii)  the  structure  of  relative  market 
prices  remains  constant.  If  p  is  the  price  index  and  x  the 
aggregate  input  goods,  then  the  family  input  of  purchased 
goods  is  limited  by  its  lifetime  money  income  (or  wealth)  as, 
Y  =  px  (3.4) 

The  money  income  is  equal  to  the  sum  of  its  non  labour  wealth 
and  the  lifetime  market  earnings  of  the  husband  and  wife. 
Since  the  husband  is  not  productive  at  home,  the  sum  of  his 
lifetime  market  earnings  and  the  family's  non  labour  wealth 
will  be  the  husband's  lifetime  income  or  wealth  H,  which  is 
exogenous.  The  other  factor  that  contributes  to  the  family 
income  is  wife's  market  earnings  which  depends  on  her  market 
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wage  rate  and  the  amount  of  labour  time  she  allocates.  The 
family's  lifetime  income  and  expenditure  equation  may  be 
summarized  as, 

Y=H+wL=px  (3.5) 

where  w  is  the  average  market  wage  rate  received  by  the  wife 
and  L  the  time  she  allocates  to  labour  market  during  her 
marriage . 

The  amount  of  wife's  time  available  for  home  produc¬ 
tion  T,  (=tc  +  ts/  where  tc  is  the  time  allocated  for  children 
and  ts  the  time  allocated  for  other  goods)  is  equal  to  her 
life-span  after  marriage,  T  (which  is  exogenous),  minus 
lifetime  hours  of  market  work  L.  Thus,  the  wife's  time 
constraint  is, 

T  =  t  +  L  (3.6) 

In  the  absence  of  joint  production,  it  follows  that 
a  unit  of  goods  or  the  wife's  time  devoted  to  C  production 
must  be  subtracted  from  S  production.  So  that 

x  =  Xq  +  Xg  and  t  =  t^  +  tg  =  r^xc  +  rgXs  (3.7) 
where  xc  and  tc  are  inputs  of  goods  and  time  assigned  to 
children,  xs  and  ts  are  inputs  of  goods  and  time  assigned  to 
S.  rc  =  tc/xc  and  rs  =  ts/xs  are  respectively  the  time 
intensities  of  C  and  S  production.  The  female  wage  rate  can 
be  determined  by  the  amount  of  time  she  allocates  to  market 
work  and  the  efficiency  level  or  skills  she  possesses.  Her 
average  wage,  w  is  determined  by  an  earnings  function  of  the 

form, 
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w  =  w(L,k)  (3.8) 

where  k  is  a  shift  or  efficiency  parameter  which  is  assumed 
to  increase  with  w.  This  earnings  function  may  be  regarded 
as  a  reduced  form  equation  embodying  the  wife's  accumulated 
human  capital  and  her  lifetime  labour  supply. 

In  summary,  the  family's  capacity  to  obtain  satis¬ 
faction  from  the  number  of  children,  C,  and  from  the  aggregate 
commodity,  S,  is  limited  by  its  consumption  technology, 
endowments  of  wife's  time  and  non-labour  income,  and  the 
earnings  of  husband  and  wife.  Family  constraints  on  consump¬ 
tion  and  production  of  commodities  can  be  written  in  implicit 
form  as  the  production  possibility  function, 

F  (C  ,  S  ,  H  ,  k  ,  T)  1  =  0  (3.9) 

This  function  implies  that  for  preassigned  levels  of  the 
endogenous  variables  H,  k,  and  T  and  for  a  preassigned  output 
level  of  S,  the  production  possibility  function  gives  the 
maximum  attainable  output  for  C. 

The  optimal  allocation  of  resources  determines  a  set 
of  shadow  prices  which  reflect  the  marginal  opportunity  cost 
of  commodities  and  factors  of  consumption  and  production. 

The  family's  real  "full  wealth"  in  terms  of  shadow  prices  of 

commodities  is, 

1Legend :  H,  husband's  lifetime  income;  w,  wife's 

market  wage;  L,  wife's  lifetime  hours  of  market  work  or  labour 
supply;  t,  wife's  time  available  for  home  production;  T,  wife  s 
life-span  after  marriage  (t+L) ;  Y,  family's  lifetime  income 
(H+wL);  k,  efficiency  parameter  measuring  wife  s  education  or 

human  capital. 


c 
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I  =  hcC  +  hsS 

where  I  is  the  full  wealth  and  hn  and  h  are 

O  s 

of  C  and  S. 


(3.10) 

shadow  prices 


The  demand  functions  for  child  services,  C,  and  the 
composite  commodity,  S,  are  derived  by  maximizing  the  family 
utility  function  (3.3)  subject  to  full  wealth  constraint 
(3.10).  In  a  conventional  notation,  the  demand  functions 
for  C  and  S  with  parameters  I,  hc  and  hs  can  be  written  in 
the  implicit  form  as, 

C  -  C(I,hc,hs)  ;  S  =  S  ( I ,  h.Q ,  hg )  (3.11) 

The  allocation  of  the  wife's  time  between  home 
production  t(=tc  +  ts)  and  market  work  L(=T  -  t)  depends  on 
the  opportunity  cost  of  an  additional  hour  of  market  work  in 
terms  of  the  value  of  home  production  foregone.  Assume  that 
the  wife  can  supply  an  unlimited  amount  of  market  work  at  a 
constant  wage  rate  w' ,  and  her  price  of  time  when  she  does 
no  work  (L  =  0)  is  wQ.  If  w'  <  wQ ,  it  will  be  optimal  for 
her  to  supply  no  market  work,  because  the  dollar  value  of 
commodity  production  sacrificed  by  withdrawing  an  hour  of 
her  time  from  direct  input  into  home  production  exceeds  the 
gain  from  the  added  goods  input  obtained  from  her  additional 
market  earnings.  Similarly,  if  w'  >  wQ,  it  is  optimal  for 
her  to  supply  labour  to  the  market.  She  will  do  so  until 
the  added  goods  input  obtained  from  her  market  work  are 
reduced  to  the  same  level  of  dollar  value  of  commodity  input 


production  at  home. 
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The  wife  s  lifetime  market  earning  capacity  depends 
on  her  initial  stock  of  human  capital  at  the  outset  of  her 
marriage ,  k,  and  on  the  additional  human  capital  accumulated 
during  and  after  her  marriage.  Thus,  her  market  earnings 
are  an  increasing  function  of  her  lifetime  labour  supply,  L, 
so  that  her  average  lifetime  earnings  are  wL  =  w(L,k)L,  where 
w  is  her  average  lifetime  wage  which  is  a  function  of  L  and  k. 

The  implicit  production  possibility  function  specified 
in  equation  (3.9)  is  determined  by  solving  simultaneously  the 
set  of  equations  embodying  the  household  production  functions 
C  and  S,  the  time  constraints,  the  wife's  earnings  function, 
the  conditions  for  efficient  allocation  of  time  and  goods 
within  the  home,  and  efficient  allocation  of  the  wife's  time 
between  home  production  and  market  work.  If  the  value  of  the 
wife's  time  at  home  exceeds  her  marginal  market  wage  rate  so 
that  she  does  no  market  work,  the  production  function  in  the 
implicit  form  would  be, 

C  =  C ( S , H , T)  (3.12) 

If  the  wife's  marginal  market  wage  is  sufficient  to  attract 
her  to  enter  the  labour  market,  the  implicit  production 
possibility  function  may  be  written  as, 

C  =  C  (S  ,  H ,  k ,  T)  (3.13) 

The  constraints  on  the  family's  production  and  consumption 
of  commodities,  whether  the  wife  works  in  the  market  or  not, 
may  be  written  in  a  combined  implicit  production  possibility 


function  as, 


< 
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0  =  F(C,S,H,k,T) 


”C  +  C(S,H,T)  wife  doesn't  work 


.  -  “C  +  C(S,H,k,T)  wife  works  (3.14) 
Whether  she  participates  in  the  labour  force  or  not,  the 
demand  functions  for  children,  can  be  derived  by  maximizing 
the  family  utility  function  (3.3)  subject  to  the  general 
production  possibility  constraint  (3.14).  For  this  mixed 
sample  of  households,  the  general  fertility  demand  function 
with  parameters  H,  k,  and  T  can  be  derived  as, 

C  =  C (H , k , T)  (3.15) 


A  demand  function  when  wife  doesn't  work, 

C°  =  C°(H,T) 

and  when  wife  does  work,  C1  =  C1(H,k,T)  (3.16) 

A  similar  demand  function  for  S  can  also  be  derived. 

In  order  to  investigate  its  properties,  the  fertility 
demand  function  is  reformulated  more  suitably  for  empirical 
analysis.  A  population  may  consist  of  both  working  and  non 
working  mothers.  If  the  data  on  a  sample  of  families  contain 
both  working  and  non  working  mothers,  it  is  simpler  to 
consider  the  relationship  between  C  and  the  exogenous 
variables  H,  k,  and  T  that  would  be  expected  on  the  basis  of 
the  model  of  individual  fertility  behaviour  in  (3.16).  Let 
R  be  the  proportion  of  married  women  in  the  labour  force 
equivalent  to  the  average  lifetime  labour  force  participation 
rate  of  married  women  and  1  -  R,  the  complement  of  R.  It  can 
be  noticed  that  R  itself  is  a  function  of  H,  k,  and  T.  The 
general  fertility  demand  function  may  be  written  as  a  mixture 
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of  the  two  special  demand  functions  as, 

C  =  C(H,k,T)  =  R  C1(H,k,T)  +  (1  -  R)  C°(H,T)  +  u  (3.17) 
where  u  is  a  random  disturbance  term.  It  is  assumed  that 


variations  in  the  parameters  of  the  structural  equations  for  the 
model  among  families  in  the  population  are  such  that  u  is 
normally  distributed  with  mean  zero  and  constant  variance  and 
is  independent  of  the  expogenous  variables. 

The  functional  form,  equation  (3.17),  cannot  be 
estimated  in  that  form.  One  way  to  obtain  a  relationship 
that  can  be  estimated  is  to  take  a  Taylor  series  expansion  of 
(3.17)  about  the  mean  values  of  H  and  k  and  then  estimate  the 
coefficients  of  the  resulting  polynomial  in  H  and  k  as  an 
approximation  of  (3.17).  The  fertility  demand  function  from 
the  mixture  model  can  be  approximated  as, 

C  =  dQ  +  d1H  4-  d2k  +  d3Hk  +  d4H2  +  d5k2  (3.18) 

In  this  form,  the  signs  of  the  coefficents  d1  and  d2  are 
difficult  to  be  predicted  because  they  are  functions  of 
H,  k,  and  T.1  The  signs  of  the  coefficients  of  the  squared 
terms  d.  and  dr ,  and  the  interaction  term  d,.,  reflect  the 
differential  impact  of  variations  in  H  and  k  on  the  oppor¬ 
tunity  cost  of  children  between  families  in  which  the  wife 


1If  we  consider  each  of  the  constituent  functions  of 
(3.17),  (i.e.,  R ,  C°,  and  C^)  to  be  polynomials  of  dregree  r, 

the  mixture  function  will  be  a  polynomial  of  degree  r  whose 
coefficients  will  be  functions  of  the  coefficients  of  the 
constituent  functions.  In  the  simplest  case  the  functions 
can  be  written  in  linear  form  as, 


C°  (H)  =  an+aiH;  C1(H,k)  =bQ+b1H+b2k?  R(H,k)  -  c0+c^H+C2k 

V  -1-  -  .  .  .  -i -  ^  ^  4-  ^  v*m  e*  -t  T 


The  coefficients  of 
aQ,bg,  and  cq  whose 


the  first  degree  terms,  di  and  d2  involve 
signs  are  not  predicted  by  theory. 


< 


. 


63 


works  and  families  in  which  the  wife  doesn't  work."^  This 
also  reflects  changes  in  the  proportion  of  two  types  of 
families  caused  by  variations  in  H  and  k  on  the  labour  force 
participation  of  married  women.  The  non-linearity  of  the 
mixture  model  implies  that  the  effects  of  changing  income  and 
female  wage  rates  on  fertility  behaviour  will  vary  in  strength 


and  even  in  sign  with  the  prevailing  levels  of  income  and 
^a9^s .  This  implication  is  consistent  with  the  ambiguous 
income-fertility  relationship  noted  in  fertility  studies. 
Willis  (1973)  tested  this  mixture  model  in  the  simple  form 
called  "interaction  model." 

C  =  dg  +  d^H  +  d^k  +  d^Hk  +  u  (3.19) 

Based  on  the  economic  literature,  it  is  expected  that  d^  <  0, 
d!>  <  0 ,  and  d^  >  0  and  that  the  interaction  model  would  help 
to  explain  the  U-shaped  relationship  between  fertility  and 
husband's  lifetime  earnings  or  family  income.  From  equation 


Ben-Porath  (1973)  argues  that,  "the  simple  linear 
model  applies  to  households  where  the  wife  plans  to  work  part 
of  her  lifetime.  Only  then  is  the  market  wage  rate  (or 
education  as  an  indication  of  market  productivity)  a  correct 
measure  of  what  she  is  foregoing  by  devoting  time  to  her 
children.  Women  who  don't  plan  to  work  at  all  presumably 
have  a  non-market  evaluation  of  their  time  higher  than  the 
market  wage.  Variations  in  the  potential  market  wage  for 
such  women  do  not  correspond  to  variations  (over  individuals 
or  over  time)  in  the  marginal  value  of  time.  But  higher  full  income 
of  household,  by  increasing  the  demands  on  women's  time  in  all 
household  uses,  raises  the  shadow  price  of  this  fixed  con¬ 
straint  and  gives  rise  to  substitution  effect  away  from 
children.  Therefore,  one  would  expect  husband's  higher 
earnings  to  be  associated  with  higher  probability  of  the  wife 
being  a  permanent  non-participant  in  the  labour  force"  (p.  S219).‘ 

2  The  correlation  between  family  income  (proxy  for  H) 
and  the  wife's  education  (proxy  for  k)  is  0.31.  An  attempt 
was  made  to  estimate  both  equations  (3.18)  and  (3.19) .  But 
in  the  estimated  equation  (3.18) ,  the  coefficients  of  H  and 
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(3.19)  the  respective  partial  derivatives  are, 


8C 

8H 


d  '  +  d  '  k  •  — 
1  a  8k 


d2  +  d3H 


(3.20) 


In  interpreting  the  findings,  one  should  distinguish  between 
the  estimated  equation  and  the  hypothesis  behind  it.  The 
estimating  equation  under  the  present  conditions  may  be  an 
expression  of  the  non-linear  form  (3.18).  In  that  case,  the 
partial  derivative  is, 


8  H  dl  +  d3k  +  2d4H* 

If  one  starts  by  assuming  a  linear  function  relating 
fertility  to  the  relevant  variables  among  working  and  non¬ 
working  women  and  also  relating  the  probability  of  work  to 
relevant  variables,  a  quadratic  expression  emerges.  One 
would  assume  that  the  resulting  collinearity  would  make  full 
estimation  impossible.  But  one  should  interpret  the  coeffi¬ 
cients  of  the  interaction  model  as  resulting  from  an  estimation 
where  some  relevant  variables  were  left  out.  The  inter¬ 
action  regression  derived  from  the  general  mixture  model  is 
capturing  mostly  a  curvilinear  association  of  fertility  with 
the  wife's  education  which  is  independent  of  the  effect  of 
husband's  earnings. 


3.5  Specification  of  an  Economic  Model  of  Fertility 

According  to  equations  (3.15)  and  (3.19)  the  demand 


k  are  not  statistically  significant.  So  the  results  o 
(3.18)  are  not  reported  here.  Ben  Poarth  (1973)  suggests . 
that  if  the  correlation  between  H  and  k  is  positive  and  high 
(but  not  too  high) ,  the  interaction  term  Hk  acts  as  a  proxy 

for  k^  (p.  S220) . 
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for  children  is  an  implicit  function  of  husband's  earnings  H, 
the  wife's  life-span  T,  and  an  efficiency  parameter  k.  The 
wife  can  assign  her  lifetime  T,  after  marriage  either  to 
market  or  non-market  work.  The  lifetime  after  marriage  is 
determined  by  her  age  at  first  marriage.  The  allocation  of 
time  to  market  work  depends  on  the  existing  market  wage  rate 
which  is  determined  by  the  efficiency  parameter.  The  effi¬ 
ciency  parameter  is  measured  in  terms  of  the  wife's  education 
and  skills.  According  to  relevant  literature,  religious 
affiliations  play  a  significant  role  in  a  woman's  choice  of 
birth  control  and  other  contraceptives.  The  reliaious 
affiliations  are  captured  by  a  dummy  variable  (for  Catholics) 
in  the  fertility  equation.  It  can  be  generalized  that  the 
human  reproductive  behaviour  can  be  expressed  as  a  function 
of  the  husband's  earnings  and  the  wife's  wage  rate,  labour 
force  status,  level  of  education,  age  at  first  marriage,  and 
religious  affiliations.^  The  model  in  general  terms  is 


For  example,  infant  mortality  is  one  of  the  important 
determinants  of  fertility  behaviour.  It  has  been  suggested 
by  Ben  Poarth  (1973)  that  the  reaction  to  child  mortality  can 
be  summarized  into  two  categories:  "hoarding"  and  "replace¬ 
ment."  Hoarding  would  be  the  response  of  fertility  to 
expected  mortality  of  offspring.  Replacement  would  be  the 
response  to  experienced  child  mortality.  Schultz  (1969, 

1973,  1975),  Schultz  and  DaVanzo  (1970),  and  O'Hara  (1972) 
have  investigated  the  association  of  infant  mortality  and 
fertility  behaviour.  Williams  (1977)  analysed  the  impact  of 
child  mortality  on  fertility  using  a  sequential  model.  But, 
such  an  association  could  not  be  tested  here  due  to  lack  of 
data  on  infant  death  rates  in  the  PUST  data  source.  One  can  • 
counter  argue  that  infant  mortality  is  more  significant  for 
less  developed  countries  rather  than  for  industrialized 
societies  like  Canada. 
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specified  as, 


FERTILITY  =  f (LABFORCE ,  INCOME,  SCHOOL,  CATHOLIC,  AGFTMAR) 
FERTILITY  =  birth  rate  measured  by  the  number  of  children 

ever  born  per  1,000  married  women  (CHILDREN)  or 
family  size  (FAMSIZE) 

INCOME  =  income  measured  by  family  income  (FAMINC)  or  wife's 
income  from  wages  and  salaries  (INCWAGES) 

LABFORCE  =  labour  force  status,  measured  either  by  a  dicho¬ 
tomous  variable  such  as,  wife  worked  or  not 
(WORKER) ,  or  by  number  of  weeks  she  worked  (WEEKS) 
SCHOOL  =  wife's  level  of  school,  measured  by  the  number  of 
years  of  schooling  from  0-20. 

CATHOLIC  =  religious  affiliation,  measured  by  wife  belonging 
to  Roman  Catholic  Church 
AGEFTMAR  =  wife's  age  at  first  marriage. 

The  relevance  of  these  variables  in  the  Canadian 
context  is  evident  from  chapter  II-  For  example,  the  number 
of  children  ever  born  per  1,000  married  women  is  inversely 
associated  to  the  level  of  schooling  of  Canadian  mothers. 
Similarly,  the  number  of  children  born  to  married  women 
participating  in  the  labour  force  is  smaller  than  those  that 
do  not  participate  in  the  labour  force.  A  large  number  of 
Canadian  women  belong  to  the  Roman  Catholic  Church  and  they 
have  the  second  largest  number  of  children.  Also,  early 
married  women  tend  to  have  a  large  number  of  children.  In 
the  case  of  income,  either  measured  as  family  income  or 


income  from  wages  and  salaries,  the  number  of  children  ever 
born  per  1,000  married  women  has  a  peculiar  association  with 
the  income  variable. 
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The  above  model  is  tested  empirically  in  two  parts 
namely,  Single  Equation  Model  and  Simultaneous  Equation  Model. 
The  Single  Equation  Model  is  estimated  by  (i)  a  linear  model, 

(ii)  an  interaction  model,  and  (iii)  a  non-linear  model. 

3.5.1  Single  Equation  Models 
(i)  Linear  Model: 

FERTILITY  =  a_  + a, LABFORCE  +  a -INCOME  +  a^SCHOOL  +  a . CATHOLIC 

0  1  2  3  4 

+  acAGEFTMAR  +  u 
5  a 

The  fertility  equation  tested  is  of  the  form, 

CHILDREN/FAMSIZE  =  aQ  +  a^ WORKER/WEEKS  +  a^AMINC/INCWAGES 

+  a_SCHOOL  +  a .CATHOLIC  +  acAGEFTMAR  +  u 
3  4  5  a 

(ii)  Interaction  Model: 

FERTILITY  =  bQ  + b^LABFORCE  +  b2 INCOME  +  b3 ( INCOME*SCHOOL) 

+  b4 SCHOOL  +  b5CATHOLIC  +  b^AGFTMAR  +  ub 

The  fertility  equation  tested  is  of  the  form, 

CHILDREN /FAMSIZE  =  bQ  + b ^WORKER/ WEEKS  +  b2FAMINC 

+  b3  (FAMINC* SCHOOL)  +  ^SCHOOL  +  b5CATHOLIC 

+  b -AGEFTMAR  +  u, 

6  b 

(iii)  Non-Linear  Model: 

FERTILITY  = d- (INCOME) dl  Exp.  (d-LABFORCE  + d3SCHOOL 

+  d4CATHOLIC  +  d^AGEFTMAR)  .  ud 
The  fertility  equation  tested  is  of  the  form. 


< 


68 


Log  (FAMSIZE)  -  cQ  +  c^Log  (FAMINC)  +  c2WORKER/WEEKS  +  ^SCHOOL 

+  c  CATHOLIC  +  CpAGEFTMAR  +  u1 
4  5  c 

3.5.2  Simultaneous  Equation  Model 

Recently,  it  has  been  suggested  that  some  factors 
affecting  fertility  are  jointly  determined  with  fertility 
(Nerlove  and  Schultz,  1970).  Mincer  (1963)  noted  that  the 
relation  between  fertility  and  income  is  not  autonomous. 
According  to  Okun  (1965)  the  level  of  per  capita  income 
affects  the  birth  rates,  and  birth  rates  and  participation 
rates  in  turn  determine  the  per  capita  income.  Reference 
has  already  been  made  to  some  of  the  simultaneous  equation 
studies  of  fertility. 

This  study  attempted  to  incorporate  the  causal 
effects  of  fertility  on  married  female  labour  force  partici¬ 
pation  rate  and  vice  versa.  When  labour  force  status  is 
expressed  as  a  dichotomous  variable  such  as,  whether  the 

2 

wife  worked  or  not,  there  are  certain  estimation  problems. 
Therefore,  the  labour  force  participation  equation  with  the 
number  of  weeks  worked  as  the  dependent  variable  has  been 
attempted  here.  In  deriving  the  labour  force  equation,  the 

1u  ,  u  ,  and  u  are  random  disturbance  terms.  These 
a  b  c 

random  variables  are  assumed  to  be  normally  distributed  with 
mean  zero  and  constant  variance  and  independent  of  explanatory 
variables  ,even  though  normality  assumption  is  not  essential 

for  estimation  purposes. 

^The  use  of  dichotomous  endogeneous  variables  limits 
the  efficiency  of  2SLS.  Significant  tests  using  standard 
errors  computed  in  the  usual  way  would  be  invalid  (Schmidt 
and  Strauss,  1975). 
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existing  literature  in  Canadian  married  female  labour  supply 
equations  has  been  consulted.  There  are  several  Canadian 
studies  explaining  female  labour  force  participation  behaviour 
with  fertility  as  one  of  the  explanatory  variables.  For 
example,  Swan  (1974)  explained  the  Canadian  labour  supply 
with  fertility  as  an  explanatory  variable.  Other  studies  of 
this  nature  include  Allingham  (1967,  1968),  Officer  and 
Anderson  (1969)  ,  Ostry  (1968a,  1968b,  1968c)  ,  Spencer  (1973)  , 
Spencer  and  Featherstone  (1970)  ,  Swidinsky  (1970)  ,  and  DeCore 
(1976).  Skoulas  (1974)  studied  the  determinants  of  partici¬ 
pation  rates  of  married  women  in  the  Canadian  labour  force. 

In  all  these  studies,  fertility  is  a  significant  factor 
determining  female  labour  force  behaviour. 

In  a  simultaneous  equation  framework,  the  fertility 
equation  and  female  labour  force  equation  are  specified  as 
follows . 

FERTILITY  =  dQ  +  d^WEEKS  +  INCOME  +  d^SCHOOL  +  d^ATHOLIC 

+  d._  AGEFTMAR  +  u, 

5  d 

WEEKS1 2  =  eQ  +  e-^ERTILITY  +  e2INCWAGES  +  e3SCHOOL  +  e4 IMIGRANT 

+  e cTECHNIC  +  e,FAMINC  +  u 

b  b 

where  u-  and  u  are  random  disturbances  normally  distributed 
d  e 

with  mean  zero  and  constant  variance. 

1The  variable  TECHNIC  is  introduced  in  order  to 
capture  the  effect  of  additional  technical  and  other  skills  on 
the  labour  force  activity.  Similarly  the  IMIGRANT  variable 
would  explain  the  difference  between  Canadian  born  and 

immigrant  workers. 
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In  this  two  equation  model,  FERTILITY  and  WEEKS  are  the 
endogeneous  variables  and  FAMINC,  INCWAGES,  SCHOOL,  CATHOLIC, 
AGEFTMAR,  IMIGRANT,  and  TECHNIC  are  the  exogeneous  variables. 
Each  of  the  behaviour  equation  satisfies  the  criteria  for 
identification  (over  identified) .  The  two  stage  least 
squares  method  of  estimation  yields  consistent  estimators. 

The  behavioural  equations  tested  by  this  simultaneous 
equation  model  are, 

CHILDREN/FAMSIZE  =  dQ  +  d^EEKS  +  d2  FAMINC/ INCWAGES  +  d^CHOOL 

+  d .CATHOLIC  +  dc AGEFTMAR  +  u, 

4  5  d 

WEEKS1  =  eQ  +  e1CHILDREN/FAMSIZE  +  e2  INCWAGES  +  e^CHOOL 

+  e  „  IMIGRANT  +  e TECHNIC  +  e  ..FAMINC  +  u 
4  5  6  e 

Empirical  results  are  presented  in  the  following 

chapter . 


1The  WORKER  equation  was  also  estimated  with  two 
stages  least  squares  method.  Since  this  is  not  a  proper 
method  of  estimation  for  a  dichotomous  endogeneous  variable, 
the  results  are  reported  in  the  Appendix. 
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CHAPTER  IV 


ECONOMIC  MODEL  OF  CANADIAN  FERTILITY:  EMPIRICAL  RESULTS 

4.1  Introduction 

The  main  features  of  Canadian  fertility  were  described 
with  the  aid  of  tabular  analysis.  In  chapter  III  economic 
models  of  fertility  were  specified.  In  this  chapter  we 
explore  these  models  through  quantitative  analysis. 

In  the  next  section  of  this  chapter,  the  sample  data 
used  for  this  investigation  is  discussed.  In  section  4.3  the 
estimated  coefficients  of  fertility  models  are  analyzed. 
Finally,  in  section  4.4,  the  results  are  summarized. 

4.2  Sample  Data 

Information  from  the  1971  Census  of  Canada  was  used 
in  the  economic  anlaysis  of  fertility.  A  one  percent 
sample  of  Census  data  was  stored  as  Public  Use  Sample  Tape, 
PUST.  By  systematic  sampling  method,  a  one  percent  sample 
of  individual  records  from  PUST  was  selected  for  this  study. 
From  a  total  of  46,376  individual  records  in  PUST,  the  one 
percent  sample  provided  464  observations.  In  general,  one 
individual  record  was  selected  for  every  10,000  records  in 
the  1971  data.  The  unit  of  measurement  here  is  the 
individual  married  woman. 

In  Table  4.1,  the  variable  name,  mean  and  standard 
deviation  along  with  income  groups  are  reported.  Three 
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family  income  groups  were  selected  to  investigate  the 
differential  fertility  behaviour.  The  three  family  groups 
are:  low,  with  a  family  income  of  less  than  $5,000;  middle, 

with  family  income  between  $5,000  and  $15,000;  high,  family 
income  larger  than  $15,000.  (It  is  felt  that  these  three 
income  groups  represent  the  economic  status  in  1970) .  Among 
the  total  number  of  observations,  the  low  income  group  has 
120,  the  medium  income  group  has  284,  the  high  income  group 
has  60.  The  average  number  of  children  ever  born  for  married 
females  is  2.7,  but  for  the  low  income  category  it  is  3.1. 

The  average  family  size  is  3.7,  but  is  highest  for  the  middle 
income  group  which  is  3.8.  On  the  average  30.4  percent 
of  married  women  were  in  the  labour  force.  This  rate  is 
highest  for  the  higher  income  groups.  Similarly,  the  average 
number  of  weeks  worked  in  1970  by  the  married  women  is  the 
highest  for  the  high  income  group.  Both  labour  force  partic¬ 
ipation  and  weeks  worked  show  considerable  variation  as 
indicated  by  the  large  standard  deviations.  The  mean  years 
of  schooling  is  10  years,  indicating  that  most  of  the 
married  women  have  achieved  junior  high  school  education. 
Higher  education  standards  are  associated  with  high  income 
families.  The  married  woman's  average  annual  income  from 
wages  and  salaries  is  $2,050  for  the  high  income  group.  It 
was  $1,025  for  Canada.  Similar  patterns  are  noticed  with 
respect  to  family  income.  However,  these  two  variables  have 
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large  standard  deviations.  The  average  age  at  marriage  is 
22.6  years  while  low  income  families  tend  to  marry  early  at 
the  age  of  21.8  years.  About  20  percent  of  the  married 
females  that  belong  to  high  income  group  have  some  kind  of 
technical  skills,  compared  to  the  national  average  of  11 
percent.  From  this  sample  of  observations,  51  percent  of 
married  women  that  are  Catholic  are  from  low  income  families 
while,  at  a  national  level,  about  44  percent  are  Catholic. 

A  majority  of  immigrants  belong  to  either  low  income  or  high 
income  families. 

In  order  to  identify  the  significance  and  appropriate 
ness  of  these  variables  for  this  study,  a  simple  correlation 
coefficient  between  these  variables  is  presented  in  Table  4.2 
The  highest  correlation  coefficient  of  0.75  is  measured 
between  WEEKS,  the  number  of  weeks  worked  and  WORKER,  the 
labour  force  participation  of  married  women.  This  is  not 
unexpected  because  the  two  variables  measure  the  same 
economic  activity  of  married  women.  Similarly,  the  more  the 
duration  of  work  the  higher  will  be  the  income  from  wages 
and  salaries.  The  correlation  between  WEEKS  and  INCWAGES  is 
the  next  highest,  0.73.  Since  the  labour  force  participation 
is  another  measure  of  weeks  worked,  the  correlation  coeffi¬ 
cient  between  WORKER  and  INCWAGES  is  also  very  high,  in  the 
order  of  0.62.  Two  variables  that  are  used  as  proxies  for 
fertility  are  CHILDREN  and  FAMSIZE.  The  number  of  children 
ever  born  and  the  size  of  the  family  have  a  positive  measure 


SIMPLE  CORRELATION  MATRIX 
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of  correlation  equivalent  to  0.51.  The  estimated  correlation 
coefficients  among  other  variables  are  small  but  not  negli¬ 
gible.  For  example,  level  of  education  is  associated  with 
higher  earnings  from  wages  and  salaries.  The  correlation 
between  INCWAGES  and  SCHOOL  is  0.34.  In  general,  the  lowest 
correlation  is  noticed  for  immigrants  with  all  the  variables. 
The  direction  of  association  confirms  the  expected  causality 
between  the  variables. 

In  this  dissertation  /fertility  rate  is  defined  as 
the  number  of  children  ever  born  per  1,000  married  women  aged 
15  years  and  over.  In  certain  studies  of  fertility  behaviour, 
family  size  is  taken  as  a  measure  of  fertility  (Gardner,  1973). 
The  important  distinction  between  the  two  variables  is  that 
CHILDREN,  the  number  of  children  ever  born,  includes  only 
those  born  alive,  whether  born  of  the  present  marriage  or  any 
previous  marriage.  This  includes  children  who  died  after 
birth  as  well  as  those  residing  elsewhere  at  census  time,  but 
excludes  adopted  and  step  children.  Family  size  includes  all 
the  children  who  have  never  married  living  within  the  house¬ 
hold,  adooted  children  and  step  children.  But  it  does  not 
account  for  children  never  married  but  living  outside  the 
household.  Both  variables  are  measures  of  fertility  in  their 
own  way.  Here  the  analysis  is  carried  out  using  both 
these  variables  as  measures  of  fertility.  Similarly, 

WORKER  and  WEEKS  variable  are  used  independently 
to  represent  the  labour  force  status  of  married  women  (it  was 
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noted  earlier  that  the  correlation  coefficient  between  these 
two  variables  is  the  highest) .  In  summary  the  fertility 
behaviour  of  Canadian  married  women  is  analysed  with  CHILDREN 
and  FAMSIZE  as  dependent  variables,  and  WORKER  and  WEEKS  as 
independent  variables  along  with  other  variables  as  specified 
in  the  regression  specification. 


4.3  Results  from  Regression  Analysis 

The  fertility  model  specified  in  the  previous  chapter 
is  estimated  and  the  regression  results  are  presented  below. 
The  single  equation  model  was  estimated  by  ordinary  least 
square  method  and  the  simultaneous  equation  model  was  esti¬ 
mated  by  two  stage  least  squares  method .  In  order  to  detect 
the  structural  changes  in  fertility,  the  fertility  model  was 
estimated  for  the  total  and  for  each  of  the  three  income 
groups.  Any  significant  differences  in  income  groups  were 
examined  by  a  test  of  linear  restrictions  (Riddell,  1978). 1 

The  resulting  F  statistics  are  reported  in  Table  4.13. 

One  of  the  assumptions  of  multiple  regression  was 

^A  test  of  linear  restrictions  or  equality  of  para¬ 
meter  vectors  across  income  groups  is, 

S(T)  -  [S(T1)  +  S(T2)  +  S(T3)]  T  _  3k 

[StTp  +  S(T2)  +  S(T3)]  2k 

where  S(T)  is  the  restricted  sum  of  squared  residuals  based 
on  full  sample,  and  S(T1),  S(T2)  and  S(T3)  are  unrestricted 

sum  of  squared  residuals  based  on  low,  medium,  and  high 
income  groups.  T  is  the  total  number  of  observations  and  k 
is  the  number  of  independent  variables  in  the  equation. 

Under  the  null  hypothesis  that  there  is  no  difference  between 
the  income  groups,  F-statistic  is  distributed  with  2k  and 
T  -  3k  degrees  of  freedom. 


-> ' 
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that  the  variance  of  the  error  term,  u  is  constant  for  all 
possible  sets  of  independent  variables.  But  there  is  scant 
empirical  evidence  on  the  likely  type  of  heteroscedasticity 
in  economic  relationships.  In  fertility  studies  the  residual 
variance  about  the  regression  function  may  very  likely 
increase  with  income.  In  order  to  check  for  possible  hetero¬ 
scedasticity  the  Goldf ield-Quandt  test  was  conducted  (Johnston, 
1972,  p.  219).  This  test  revealed  that  there  is  no  heter¬ 
oscedasticity  among  the  residual  variances  with  respect  to 
income  groups. 


4.3.1  Estimated  Linear  Model 

As  stated  earlier  the  linear  model  is  estimated  with 
CHILDREN  and  FAMSIZE  as  alternate  variables.  The  estimated 
coefficients  with  CHILDREN  as  the  dependent  variable  are 
reported  in  Table  4.3.  Fertility  is  directly  related  to 
family  income  and  religion  whereas  it  is  inversely  related 
to  the  mother's  labour  force  activity,  level  of  education, 
and  age  at  marriage.  This  can  be  summarized  by  saying  that 
price  effect  dominates  income  effect.  Low  income  group  is  not 
satisfactorily  represented  by  this  relationship.  In  the  middle 
income  class,  WEEKS  or  WORKER,  SCHOOL,  CATHOLIC,  and  AGEFTMAR 


1Goldf ield-Quandt  test  for  heteroscedasticity  is 
R  =  Sh/S£ ,  where  S&  is  the  sum  of  the  squared  residuals  from 
the  low  income  group  and  Sft  is  the  sum  of  the  squared 
residuals  from  high  income  groups.  Under  the  null  hypothesis 
of  homoscedasticity ,  R  will  have  the  F  distribution  with 
((n-c-2k)/2,  (n-c-2k)/2)  degrees  of  freedom.  n  is  the  total 

number  of  observations,  c  is  the  number  of  observations 
(excluded  group)  in  the  medium  income  group,  and  k  the  number 
of  parameters  to  be  estimated.  In  all  cases  the  estimated 
value  of  R  is  between  0.21  and  0.67  which  suggests  no 
heteroscedasticity . 
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have  expected  signs  and  significant.  In  the  equation  with 
WEEKS  and  INCWAGES  variables,  WEEKS  is  not  significant.  Family 
income,  FAMINC,  has  a  negative  sign  but  it  is  not  significant. 

The  alternate  income  variable,  INCWAGES ,  has  a  negative  sign 
and  is  significant.  For  the  high  income  group,  most  of  the 

coefficients  have  acceptable  signs  and  are  significant.  This 

2  ... 
group  has  the  highest  R  .  It  appears  that  higher  income  families 

are  more  sensitive  to  socio-economic  factors  than  in  other 

income  groups. 

The  effect  of  family  income  on  fertility,  according 
to  the  results  of  these  regressions,  appears  to  have  changed 
from  negative  to  positive  signs  across  successive  income 
groups.  The  coefficient  of  SCHOOL,  the  wife's  years  of 
education,  is  always  negative  and  statistically  significant. 

There  is  a  positive  income  effect  for  the  overall  and 
high  income  categories.  The  negative  income  effect  for  the 
low  and  middle  income  groups  implies  a  strong  substitution 
effect.  This  is  consistent  with  the  theory  that  marginal 
income  is  important  for  less  than  high  income  families.  The 
effect  of  wife's  earnings  is  negative  for  all  but  high  income 
category.  This  implies  that  the  INCWAGES  variable  acts  as  a 
price  variable  and  a  deterrent  to  fertility .  Economic  con¬ 
siderations  are  thus  strong  determinants  of  fertility. 

From  the  estimated  coefficients  it  appears  that  there 
is  some  variation  between  the  income  groups.  But  according 
to  the  F-test  (Table  4.13)  such  a  variability  is  not  statis-  . 
tically  significant.  However,  the  parameters  differ  between 
the  income  levels.  One  logical  observation  would  be  a 
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non-linear  fertility-income  relationship.  For  the  total 
income,  it  is  positive,  and  for  the  low  and  medium  income 
families,  negative.  It  reversed  its  direction  for  the  high 
income  group.  The  labour  force  status  measured  either  by 
WEEKS  or  by  WORKER  reduces  the  number  of  children  ever  born. 
Education  played  a  more  significant  role  for  the  low  and 
high  income  groups  than  for  middle  income  families.  Religious 
affiliations  are  not  important  for  the  low  income  families 
but  they  are  for  the  middle  and  high  income  groups.  Age  at 
marriage  is  significant  in  all  cases. 

The  computed  elasticities  of  demand  for  children  with 
respect  to  the  exogeneous  variables  in  the  linear  model  are 
reported  in  Table  4.4.  The  income  elasticity  of  fertility  in 
all  cases  is  small.  When  income  is  measured  as  the  income 
from  wages  and  salaries,  the  income  elasticity  is  negative 
in  all  but  high  income  group.  The  price  elasticity  measured 
with  respect  to  level  of  schooling  is  consistently  negative 
and  larger  than  income  elasticity  in  magnitude.  This  con¬ 
firms  Becker's  (1960)  conjecture  that  price  elasticity  is 
larger  than  income  elasticity  in  absolute  value.  The 
elasticity  of  fertility  with  repsect  to  labour  force  status 
is  negative  but  small.  The  age  at  marriage  has  a  large 
negative  elasticity. 

The  estimated  coefficients  with  FAMSIZE  as  a  dependent 
variable  are  reported  in  Table  4.5.  Family  size  is  directly 
related  to  family  income  and  is  significant.  The  other 
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income  variable,  INCWAGES,  has  an  inverse  relation  in  all  but 
the  high  income  group.  It  was  significant  for  the  total  and 
middle  income  groups.  The  labour  force  status  variable, 

WEEKS  or  WORKER,  exhibited  mixed  relationship  with  family 
size  and  is  significant  only  when  WEEKS  and  FAMINC  variables 
appeared  together.  Both  SCHOOL  and  CATHOLIC  variables  have 
no  relation  with  family  size  and  their  effect  is  not  signifi¬ 
cant  in  many  cases.  Age  at  marriage  has  the  expected  sign  and 
significant  in  all  cases.  Among  the  income  categories,  the 
total  and  middle  income  groups  are  better  represented  by  this 
specification.  From  the  computed  F-statistics  in  Table  4.3 
there  is  a  significant  difference  between  income  groups  when 
examining  Canadian  fertility  behaviour.  It  appears  that  the 
fertility  equation  with  family  size  as  dependent  variable  is 
inferior  to  CHILDREN  as  a  dependent  variable.  In  the 
CHILDREN  equation  a  large  number  of  coeffients  are  statistic¬ 
ally  significant  and  have  the  acceptable  signs  than  the 
FAMSIZE  equation. 

The  estimated  elasticity  of  fertility  with  respect 
to  the  exogeneous  variables  in  the  family  size  equation  is 
reported  in  Table  4.6.  The  income  elasticity  of  fertility 
is  positive  and  ranges  from  0.13  to  0.37.  The  income 
elasticity  of  fertility  measured  in  terms  of  income  from 
wages  and  salaries  is  negligibly  small.  The  price  elasticity 
measured  by  the  elasticity  of  fertility  with  respect  to  level 
of  schooling  is  small  and  negative  for  low  income  groups. 
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For  them,  a  100%  increase  in  education  would  reduce  the 
demand  for  children  by  11%.  The  elasticity  of  fertility 
with  respect  to  age  at  marriage  is  negative  and  small.  It 
appears  that  the  sign  and  magnitude  of  elasticities  of 
fertility  measured  by  family  size  are  consistent  with  the 
theory . 

4.3.2  Estimated  Interaction  Model 

The  interaction  model  reflects  the  differential 
impact  of  variation  in  income  and  wife's  education  on  the 
opportunity  cost  of  children  between  families  when  the  wife 
works  and  families  when  the  wife  does  not  work.  The  inter¬ 
action  model  with  children  as  the  dependent  variable  is  esti¬ 
mated  separately  with  WEEKS  and  WORKER  as  independent  vari¬ 
ables  for  the  three  income  groups.  The  results  are  reported 
in  Table  4.7.  Both  the  WEEKS  and  the  WORKER  variables  have 
the  expected  signs  and  are  significant  for  total  income 
group.  The  coefficient  of  the  wife's  education  has  a  nega¬ 
tive  sign  and  is  signficant.  The  coefficients  of  family 
income  is  negative  but  not  statistically  significant.  Other 
independent  variables  CATHOLIC  and  AGEFTMAR  are  statistically 
significant  at  the  5%  level.  In  the  equation  with  WEEKS  as 
independent  variable*  the  interaction  term  is  significant 
at  10%  level. 

For  the  low  income  families,  the  labour  force  status 
of  married  women  is  signficant  and  reduces  the  number  of 


FERTILITY  EQUATION,  INTERACTION  MODEL 


87 


w 
u 
c n 


o 

00 

CM 

o 

CM 

CO 

VO 

rH 

rH 

rH 

as 

vo 

o 

CM 

N 

in 

VO 

VO 

VO 

co 

OS 

00 

VC 

rH 

rH 

rH 

rH 

rH 

rH 

CO 

CO 

• 

• 

• 

• 

• 

• 

• 

o 

o 

o 

o 

o 

o 

o 

o 

& 

♦ 

♦ 

z 

VO 

o 

rH 

in 

00 

r- 

CM 

in 

in  — s 

as  ^ 

VO 

CM 

o 

in 

rH 

rH 

as  oo 

M1 

VO 

CM 

CO 

o 

cn 

o  • 

00  • 

in 

CM 

m 

CO 

r* 

rH 

z 

in  oo 

rH  r- 

o 

rH 

VO 

00 

o 

CM 

o 

•  -— *• 

•  '-r 

• 

• 

• 

• 

u 

rH 

O 

in 

in 

as 

as 

E-i 

Ck 

W 

O 

< 


>4 

O 

X 

{-> 

< 

u 


41 

8 

as 

u 

on 


U 

2  o 

H  O 
SEJ  O 
<  </> 
bu 


os 

W 

X 

OS 

O 

s 


0. 

D 

O 

os 

o 

£ 

o 

u 

z 


co 

in 

vo 

CM 


in 

in 

CM 


ON 


r- 

H 

OV 

Csl 


co 

V£> 


00 

o 


CM 


CO 


CM 


* 

00 

00  ^ 
O  CM 
00  • 
O 


as  ^ 
as  rH 
r-  • 
O  •'T 


VO 

O  ^ 
00  CM 

in  • 
o  —I 


OS  CM 

in  • 

O  rH 


« 

CM 

in  ^ 
o\  vo 
r-  • 
o  co 


♦ 

in 

cm  — s 
r*  in 
r-  • 
o  co 


CM  ^ 

00  o 


MI 

* 

* 

•ft 

VO 

in 

in 

00 

c n 

CM  ^ 

VO 

VO  ^ 

uc 

Os  00 

as  o 

in  m 

CO  CM 

w 

rH  • 

CM  • 

rH  • 

CM  • 

w 

O  co 

O  CM 

O  CM 

O  CM 

s 

#  — 

• 

• 

• 

o 

o 

o 

o 

o 


o 

o 

o 

in 

</> 


* 

3 


o 

o 

o 

in 


D  o 
*h  o 
»o  © 
0)  m 

X 


o 

o 

o 

in 

rH 

</> 

A 

£ 

S' 


vo  — 

VO  rH 
CM  • 
CM 


•  W 

• • — 

•  ' 

•  — r 

•  W 

•  — ' 

o 

1 

o 

1 

o 

1 

o 

o 

1 

o 

1 

o 

1 

o 

1 

♦ 

* 

* 

♦ 

•ft 

•ft 

co 

in 

O 

CM 

rH 

as 

o 

VO  —V 

vo  vo 

CM  •'T 

O  ^ 

rH  r—» 

in  ^ 

oo  — . 

in  ^ 

oo  *r 

VO  • 

• 

oo  in 

oo  in 

o  vo 

in  rH 

CM  o 

co  • 

r*  co 

o  o 

oo  • 

o  • 

in  • 

o  • 

co  • 

r-  co 

r-  ^ 

CM 

CM  O 

as  co 

Os  CO 

O  CM 

Os  CM 

• ' 

• 

• 

•  * — 

• 

•  ' — ■ 

o 

o 

o 

o 

o 

o 

rH 

o 

•ft 

* 

* 

* 

CM 

in 

*H 

o 

CO 

in 

OS  ^ 

C"  r-v 

co 

as 

rH  r-*. 

CM  r-v 

OS  ^ 

CM 

OS  rH 

rH  r- 

rH 

rH  VO 

o  in 

OS  vo 

00  CM 

VO  CM 

rH  • 

Os  • 

as  . 

as  • 

CM  • 

CO  • 

VO  • 

VO  • 

co 

CM  CO 

vo  co 

in  cm 

rH  O 

rH  O 

Kf  rH 

Tf  rH 

•  '■■r' 

•  * 

•  ' 

•  r 

• 

•  ^ 

• 

•  ' — 1 

o 

1 

o 

1 

o 

o 

1 

o 

1 

o 

1 

o 

1 

o 

1 

* 

♦ 

* 

♦ 

VO 

♦ 

« 

00 

VO 

rH 

CO 

VO  ^ 

I>  r-. 

rH  r-* 

00  r-* 

O  r-. 

in  ^ 

00  ^ 

00 

rH  VO 

co  in 

o  o 

o  o 

CO  C' 

CM  vo 

o  r. 

O  • 

rH  • 

o  • 

o  • 

o  • 

rH  • 

rH  • 

rH  • 

O  rH 

rH  rH 

rH  rH 

o  o 

o  o 

o  o 

o  o 

©  rH 

•  ' 

•  ' 

• 

•  •*-*' 

•  '■r 

• 

o 

o 

o 

o 

o 

O 

o 

o  w 

1 

* 

♦ 

VO 

♦ 

rH 

co 

CM 

CO 

O  ^ 

CM 

VO  r-. 

^  r-s 

CM  ^ 

CM 

O  — 

00  CM 

in  os 

r-  in 

in  in 

in  rH 

OS  TT 

O  co 

co 

VO  • 

vo  • 

in  • 

as  . 

rH  • 

CM  • 

r**  • 

vo  • 

00  rH 

o  o 

O  rH 

OS  rH 

O  O 

O  © 

o  o 

o  o 

O 

• 

•  ' 

• 

•  *■ — 

•  '-r' 

• 

o 

rH 

o 

o 

o 

o 

o 

o 

1 

1 

1 

1 

1 

1 

1 

1 

* 

•ft 

♦ 

•ft 

CM 

in 

VO 

rH 

rH 

vo  ^ 

rH  CM 

CM  o 

vo  as 

o  o 

C^  • 

oo  • 

as  • 

co  • 

os 

CO  CM 

cm 

O  CM 

• 

• 

• 

o 

rH 

o 

rH 

♦Significant  at  5%  level 
♦♦Signif icant  at  10%  level 
Total  Number  of  Observations  464 
Ordinary  Least  Squares  Estimation 
Parentheses  Values  are  t-Statistics . 


88 


children  ever  born.  Family  income  is  significant  at  10% 
level  and  the  interaction  term  is  also  significant  at  the 
same  level.  The  level  of  education  significantly  reduces 
fertility  but  religion  and  age  at  marriage  have  no  statistic¬ 
ally  significant  effect  on  fertility. 

The  medium  income  family's  fertility  behaviour  is 

significantly  affected  by  the  working  status  of  mothers. 

However,  family  income,  the  interaction  term,  and  education 

are  not  significant.  The  high  income  families  showed  more 

or  less  the  same  fertility  behaviour  as  the  middle  income 

families.  The  labour  force  status  of  the  mother  is  an 

important  determinant  of  demand  for  children.  High  income 

parents'  desire  for  additional  children  is  independent  of 

family  income,  level  of  schooling  or  the  interaction  term. 

Religion  and  age  at  marriage  significantly  affect  the  number 

2 

of  children  ever  born.  The  statistic  R  is  highest  for  this 
group . 

In  summary,  from'  the  above  regression  analysis,  the 
interaction  model  with  CHILDREN  as  a  dependent  variable 
satisfactorily  represents  the  fertility  behaviour  of  the  low 
income  families.  There  are.no  significant  structural  differ¬ 
ences  among  income  groups  (Table  4.13). 

The  interaction  model  with  FAMSIZE  as  a  dependent 

variable  is  reported  in  Table  4.8.  For  the  total  income 
category,  the  labour  force  status  is  significant  and  inversely 
related  to  fertility.  The  family  income  has  a  direct  impact 
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on  the  number  of  children  ever  born.  The  interaction  term  is 
indirectly  ‘-associated  with  family  size  and  is  statistically 
significant.  Religion  and  age -at  marriage  are  significant. 

The  regression  results  for  the  low  income  families 
are  not  exciting.  Age  at  marriage  is  significant  at  10% 
level.  Family  income  is  significant  in  the  equation  when 
WEEKS  appeared  as  an  independent  variable. 

Judging  from  the  significance  for  the  medium  income 
group  /some  coefficients  showed  improvement  over  low  income 
group.  Labour  force  variables  are  significant  in  both  the 
equations.  The  family  income  variable  has  a  positive 
coefficient  but  is  significant  at  10%  level  in  one  case  and 
not  significant  in  the  other.  Religion  and  age  at  marriage 
are  significant  determinants  of  fertility  behaviour.  The 
schooling  variable  has  a  sign  opposite  of  what  is  expected 
and  is  not  significant.  The  interaction  variable  is  not 
significant . 

The  interaction  model  represents  well  the  high  income 
group.  The  labour  force  variables  are  significant  even 
though  WEEKS  variable  has  a  positive  sign.  Family  income  is 
not  significant  but  has  negative  influence  on  fertility.  The 
interaction  term  is  significant  at  10%  level.  All  other 
variables  are  significant  and  have  expected  signs.  There  is 

an  improvement  in  R  value  (0.35). 

In  the  interaction  model  with  FAMSIZE  as  a  dependent 
variable  most  of  the  parameters  have  the  predicted  signs  and  are 
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statistically  significant.  This  is  an  improvement  over  the  other 
equation  with  CHILDREN  as  dependent  variable.  The  relationships 
expressed  by  income  groups  are  significantly  different  (Table 
4.13).  From  the  F-test,it  appears  that  there  are  significant 
differences  in  parameters  among  different  income  groups,  the 
income  coefficient  is  three  times  larger  than  the  other  income 
groups.  Similar  differences  can  be  found  for  the  labour  force 
variables.  It  is  interesting  to  note  that  for  the  high  income 
group  only  the  sign  of  family  income  and  education  are  negative. 

The  estimated  elasticities  of  fertility  with  respect 
to  the  exogeneous  variables  in  the  interaction  model  with 
CHILDREN  and  FAMSIZE  as  the  dependent  variables  are 
reported  in  Tables  4.9  and  4.10,  respectively.  The  elasticity 
of  fertility  with  respect  to  the  wife's  education  is  negative. 
The  income  elasticity  of  fertility  for  the  aggregate  income 
group  is  positive  when  CHILDREN  is  the  dependent  variable  but 
negative  when  family  size  is  the  dependent  variable.  The 
elasticity  of  fertility  with  respect  to  low  and  middle  income 
families  (Table  4.9)  is  negative.  The  education  elasticity 
of  fertility  is  always  higher  for  the  WORKER  equation  than 
for  WEEKS  equation.  The  income  elasticities  are  smaller  in 
the  CHILDREN  equation  than  the  family  size  equation,  whereas 
education  elasticities  are  higher  for  the  former  than  in  the 
latter.  It  appears  that  results  obtained  from  the  CHILDREN 
equation  are  consistent  with  the  theoretical  specification 
of  interaction  model. 
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The  empirical  equations  of  the  interaction  model  for 
the  effects  of  economic  growth  on  fertility  trends  and  dif¬ 
ferentials  depend  on  the  direction  and  magnitude  of  the 
effects  of  family  income  and  wife's  education  on  the  fertility 
of  various  population  groups.  This  can  be  examined  by 
plotting  partial  derivatives  of  fertility  with  respect  to 
family  income  and  the  wife's  education.  The  partial  deriva¬ 
tives'*'  are  shown  in  Figures  4.1  and  4.2.  These  partial 
derivatives  are  computed  from  the  estimated  regression 
coefficients  in  Table  4.7  and  4.8.  In  Figure  4.1,  we  see 
that,  for  the  children's  equation,  growth  in  education  will 
always  tend  to  depress  fertility  because  ^  is  negative  for 
all  income  groups.  In  contrast  the  growth  in  family  income 
may  either  raise  or  lower  fertility  depending  on  the  level 
of  wife's  education.  In  Figure  4.2,  we  see  that  for  the 

children's  equation  — rj  is  negative  for  values  of  education 

o  ri 

less  than  about  grade  8  and  positive  for  levels  of  the  wife's 


^The  estimated  interaction  model  is  of  the  form, 
CHILDREN/FAMSIZE  =  b0  +  bl  (W0RKER/WEEKS )  +  k^FAMINC 

+  b3  (FAMINC* SCHOOL)  +  b^CHOOL  +  b5CATHOLIC 

+  b^AGEFTMAR. 

6 

The  partial  derivative  of  fertility  with  respect  to  family 
income  (9C/3H)  =  =  b2  +  b3  (SCHOOL) 

The  partial  derivative  of  fertility  with  respect  to  wife  s 

education  (9C/9k) =  ^ - a  (SCHOOL) -  "  b4  +  b3  (faming ) 

The  partial  derivatives,  9C/9H  and  9C/9k,  reported  in  the 
figure  (4.1)  and  (4.2)  are  computed  at  the  sample  means. 
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schooling  above  grade  9.  As  the  level  of  wife's  education 
exceeds  about  8  years  of  schooling, -the  sign  of  the  income 
effect  changes  from  negative  to  positive.  Thus,  as  the 
average  level  of  education  increases ,  an  increasing  proportion 
of  married  couples  in  the  population  tends  to  raise  its 
fertility  in  response  to  an  increase  in  family  income, 
holding  education  constant.  If  the  wife's  education  level 
is  low,  the  effect  of  income  on  fertility  tends  to  be  nega¬ 
tive.  However,  it  becomes  positive  as  these  levels  rise 
The  results  of  the  interaction  equation  with  FAMSIZE  as  the 
dependent  variable  are  not  consistent  with  the  theory  of 
household  behaviour. 

4.3.3  Estimated  Non-Linear  Model 

The  non-linear  fertility  relationship  was  tested  by 
a  semi  log  function.  Here  family  size  was  the  dependent 
variable.  The  estimated  coefficients  are  reported  in  Table 
4.11.  For  the  total  category,  the  labour  force  status  is 
significant  and  has  a  negative  influence  on  the  family  size. 
The  family  income  expressed  in  the  log  form  has  significant 
positive  effect  on  the  family  size.  This  confirms  the  non¬ 
linear  relationship  of  fertility  and  income.  Religious 
affiliation  and  early  marriage  strongly  determine  the  family 
size.  About  13%  of  the  variation  in  family  size  is  explained 
by  this  specification. 

The  results  for  lower  income  groups  are  poor.  The  age 
at  first  marriage  is  significant  but  the  other  coefficients, 
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except  SCHOOL,  are  not  significant.  For  the  medium  income 

group  all  the  coefficients  have  the  expected  signs  and  are 

2 

significant.  The  R  (0.16)  is  relatively  large.  For  the 

higher  income  group  family  size  is  strongly  determined  by 

religion  and  age  at  marriage.  Catholic  women  have  larger 

families  and  women  who  marry  late  have  smaller  family  size. 

However,  the  family  income,  schooling,  and  work  status  are 

2 

not  significant  explanatory  variables.  The  R  (0.38)  is 
very  high  for  this  income  group.  Overall  the  log  specifi¬ 
cation  of  the  fertility  equation  is  satisfactory  even  though 
there  are  some  disparities  among  the  income  groups.  From 
the  F-test  reported  in  Table  4.13  this  specification  is  not 
significantly  different  among  the  income  groups. 

The  estimated  elasticities  of  fertility  with  respect 
to  the  exogeneous  variables  in  the  log  linear  model  are  reported 
in  Table  4.12.  The  income  elasticity  of  fertility  is  the 
coefficient  of  Log (FAMINC )  in  the  estimated  equation.  It  is 
always  positive  except  for  the  low  income  group.  The  income 
elasticity  increases  with  income.  The  price  elasticity, 
measured  as  the  elasticity  of  fertility  with  respect  to 
wife's  education,  is  positive  for  the  middle  income  group. 
Religion  has  small  positive  elasticity  while  the  age  at 
marriage  and  labour  force  status  have  negative  elasticity 
for  demand  for  children. 

4.3.4  Estimated  Simultaneous  Equation  Model 

In  the  simultaneous  equation  model  both  fertility 
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and  labour  force  are  endogeneous  to  the  system.1 2  Employing 

the  two  stage  least  squares  method  the  fertility  and  the 

labour  force  equations  (with  WEEKS  as  dependent  variable)  are 
2 

estimated.  The  simultaneous  interaction  of  fertility  with 
other  variables  is  reported  in  Table  4.14.  In  the  fertility 
equation  with  CHILDREN  as  dependent  variable  and  WEEKS  and 
INCWAGES  as  explanatory  variables,  the  wage  rate  variable 
has  a  positive  coefficient  but  is  not  statistically  signifi¬ 
cant.  All  other  variables  are  significant  and  possess 
acceptable  signs.  When  the  same  equation  was  estimated  with 
family  income  instead  of  income  from  wages  and  salaries /all 
independent  variables  exhibit  strong  influence  on  fertility. 

In  the  second  set  of  regressions,  family  size  instead 
of  number  of  children  as  dependent  variable  is  estimated. 
There  are  not  many  deviations  from  the  previous  specification 
except  INCWAGES  is  significant  in  all  cases.  The  level  of 
schooling  is  not  significant. 


1If  one  or  more  or  the  explanatory  variables  is 
correlated  with  u,  then  the  ordinary  least  square  method  of 
estimation  yields  inconsistent  estimators.  Here  one  of  the 
explanatory  variables,  labour  force  status,  is  correlated  to 
the  random  disturbance  term  u,  so  we  used  two  stage  least 
squares  method  which  gives  consistent  estimators.  The 
instrumental  variables  are;  FAMINC,  SCHOOL,  CATHOLIC, 

AGEFTMAR,  INCWAGES,  IMIGRANT ,  AND  TECHNIC. 

2The  labour  force  equation  with  WORKER  as  dependent 
variable  cannot  be  estimated  here  due  to  estimation  problems.  < 
Recently  some  studies  emerged  using  Maximum  Likelihood 
methods  for  estimating  a  dichotomous  endogeneous  variable  in 
a  system  of  equations.  This  could  not  be  incorporated  here 
due  to  lack  of  computing  program. 


. 
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The  estimated  regression  coefficients  of  the  labour 
force  equation  with  WEEKS  as  dependent  variable  are  reported 
in  Table  4.15.  In  the  labour  supply  equation,  CHILDREN  or 
FAMSIZE  are  not  significant.  Significance  of  income  from  wages 
and  salaries  indicates  that  more  married  women  participate  in 
the  labour  force  at  higher  wages . Similarly , technical  skills 
encourage  more  females  to  enter  the  labour  market.  Family 
income  is  another  significant  factor  for  female  labour  force 
participation.  For  the  low  income  families  it  is  economic 
necessity  to  participate  in  the  labour  force. 

It  is  interesting  to  estimate  the  elasticity  of 
fertility  with  respect  to  the  explanatory  variables  in  a 
simultaneous  equation  model  of  fertility.  Table  4.16  provided 
elasticity  multipliers.  The  elasticities  are  calculated  from 
the  reduced  form  equations  and  at  the  mean  values  of  the 
explanatory  variables.  The  income  elasticity  of  fertility 
measured  by  family  income  or  wife's  income  from  wages  and 
salaries  is  very  low.  The  price  elasticity  measured  by  the 
years  of  schooling  is  negative  for  the  CHILDREN'S  equation 
and  is  higher  than  the  income  elasticity  in  magnitude  as 
expected.  The  elasticity  of  fertility  with  respect  to 
religion  and  age  at  marriage  have  the  acceptable  size  and 
signs.  In  general,  the  elasticity  multipliers  are  smaller 
in  magnitude  when  compared  with  single  equation  models . 

4 . 4  Summary 

In  summary,  the  four  economic  models  contribute  to 
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our  understanding  of  Canadian  fertility  behaviour.  The 
selection  of  acceptable  specifications  is  based  on  R2 ,  the 
t-statistics,  and  proper  signs  of  the  regression  coefficients. 
Based  on  these  criteria,  the  simultaneous  equation  model 
performed  better  than  the  other  specifications.  Most  of  the 
coefficients  have  acceptable  signs  and  are  significant.  The 
linear  model  is  satisfactory  to  the  extent  that  a  large 
number  of  parameters  have  expected  signs  and  are  significant. 
Based  on  the  above  criteria,  CHILDREN  equation  is  a  better 
specification  than  the  FAMSIZE  equation  for  examining  the 
Canadian  fertility  behaviour. 

According  to  the  F-test,  between  the  income  groups, 
there  is  no  significant  difference  in  fertility  with  CHILDREN 
as  the  dependent  variable,  but  there  are  significant  differ¬ 
ences  when  FAMSIZE  is  the  dependent  variable.  Even  though 
there  are  no  shifts  in  fertility  variation,  one  can  say  that 
the  parameters  differ  for  the  income  groups.  Moreover,  some 
of  the  differences  in  regression  results  between  CHILDREN 
and  FAMSIZE  equations  can  be  attributed  to  the  measurement 
of  the  variables.  The  correlation  between  the  two  variables 
is  0.51.  The  correlation  between  family  income  and  family 
size  is  0.19  whereas  the  correlation  between  CHILDREN  and 
FAMINC  is  -0.01.  Also  the  income  groups  are  based  on  family 
income  level.  From  these  observations  one  can  speculate  that 
there  is  income  differential  when  FAMSIZE  is  the  dependent 
variable.  Another  conjecture  would  be  that  fertility-income 
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relationship  is  non-linear  because  for  the  interaction 
model,  which  is  non-linear,  the  observed  R  is  relatively 
high  and  more  coefficients  are  statistically  significant. 

The  impact  of  socio-economic  factors  on  fertility  differ 
according  to  the  income  status.  For  example,  high  income 
families  are  distinguishable  with  high R  values,  larger,  and 
significant  coefficients  than  the  low  and  medium  income 
families.  In  many  cases  there  is  evidence  that  this  rela¬ 
tionship  was  negative  for  low  and  middle  income  groups  but 
positive  for  the  high  income  group. 

The  income  elasticity  and  price  elasticity  of 
fertility  have  the  predicted  signs.  From  the  interaction 
model  one  can  infer  that  as  the  average  level  of  education 
rises,  more  married  women  react  with  positive  income 
elasticity 

In  general,  mother's  schooling,  religious  background, 
and  the  age  at  first  marriage  are  important  factors  in 
fertility  regulation.  At  an  aggregate  level, it  appears  that 
children  are  not  "inferior  goods"  as  is  evident  from  a  posi¬ 
tive  income- ferti lity  relationship  in  many  cases.  Based  on 
the  significance  of  coefficients  we  can  say  that  low  and  high 
income  families  are  more  sensitive  to  the  socio-economic 
factors  than  the  middle  income  families.  For  example,  social 
factors  like  religious  association  ,or  economic  factors  like 
income  are  significant  determinants  of  fertility  decisions 
for  low  and  high  income  households. 


CHAPTER  V 


COMPARISON  WITH  EMPIRICAL  STUDIES  ON  FERTILITY 

5.1  Introduction 

In  recent  years  empirical  analysis  of  the  economic 
determinants  of  fertility  behaviour  using  the  household 
production  functions  and  the  theory  of  allocation  of  time 
have  been  attempted  by  both  demographers  and  economists. 

Some  of  these  researchers  are  Sanderson  and  Willis  (1971) , 
Willis  (1973),  Cain  and  Weininger  (1973),  Gardner  (1973) 

Michael  (1973)  ,  Schultz  (1973)  ,  and  Ben  Porath  (1973) .  The 
application  of  economic  framework  of  fertility  behaviour 
within  a  simultaneous  equation  model  was  attempted  by  Madduri 
and  Gupta  (1974),  and  by  Hout  (1978).  The  estimated 
coefficients  of  the  economic  models  presented  in  this  dis¬ 
sertation  are  compared  to  those  in  the  above  stated  studies. 
However,  one  should  remember  that  a  complete  comparison  is 
not  possible  because  each  study  uses  different  specification, 
data,  method  of  estimation,  and  time  period.  They  also  refer 
to  different  countries.  The  direction  of  relationship  and 
the  significance  of  the  independent  factors  may  be  compared 
for  analytical  purposes. 

5.2  Comparison 

In  order  to  make  the  comparison  easier,  a  summary 
table  of  the  empirical  results  is  provided  in  Table  5.1. 
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COMPARISON  OF  FERTILITY  STUDIES  OF  ECONOMIC  DETERMINANTS  OF  FERTILITY 
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Here  the  author,  country  and  the  data  selected  for,  the 
functional  specification  and  the  method  of  estimation,  and 
the  dependent  variable  along  with  independent  variables  used 
in  the  study  are  shown.  The  direction  of  causality  and  the 
significance  are  noted  for  each  variable.  One  should 
exercise  certain  caution  while  reading  this  table.  For 
example,  the  independent  variables  are  sometimes  proxy 
variables  to  represent  different  concepts  in  fertility 
analysis.  The  wife’s  education  can  be  used  either  to  measure 
her  productivity,  fertility  control,  or  price  effects,  etc. 

It  is  presumed  that  this  table  provides  some  overview  of 
different  empirical  studies  on  fertility. 

In  this  dissertation  there  are  four  different  economic 
models  of  fertility  behaviour.  The  linear  model  is  comparable 
to  Gardner  (1973) ,  Cain  and  Weiginger  (1973)  ,  Michael  (1973)  , 
Ben  Porath  (1973) ,  and  Schultz  (1973) .  The  interaction  model 
is  compable  to  Sanderson  and  Willis  (1971) ,  Willis  (1973) , 
and  Ben  Porath  (1973) .  The  non-linear  model  or  the  log 
specification  has  no  comparable  study.  The  simultaneous 
equation  model  can  be  compared  with  Madduri  and  Gupta  (1974) , 

and  Hout  (1978) . 

In  a  linear  model  with  fertility  as  a  dependent 
variable,  Sanderson  and  Willis  (1971)  introduced  mother’s 
education  to  capture  opportunity  cost  of  children.  Our 
results  are  in  support  of  their  hypothesis  that  fertility 
declines  as  the  opportunity  cost  of  children  rises. 


Cain 
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and  Weininger  (1973)  did  a  cross  sectional  analysis  of  SMSA's  for 
1960  and  cities  for  1940  from  the  U.S.  census.  They  reported  a 
significant  negative  association  between  fertility  and  female 
wage  rate.  Our  results  are  similar  to  theirs  except  for  the  high 
income  bracket.  Our  estimated  income  elasticity  of  fertility  in 
the  linear  model  is  smaller  than  Cain  and  Weininger  estimates. 

They  reported  an  average  income  elasticity  (measured  by  husband' s 
earnings)  between  0.18  and  0 . 30  for  white  married  women  in  1960. 
Since  our  results  are  based  on  1971  there  may  be  a  shift  in  these 
parameters  over  time. 

Gardner  (1973)  used  family  size  as  a  dependent  variable 
for  measuring  fertility .  The  sign  and  the  magnitude  of  coeffici¬ 
ents  of  family  income,  wife's  education,  and  wage  rate  are  compar¬ 
able  to  his  results.  For  the  medium  income  families  the  education 
coefficient  was  positive .  Schultz  (1973)  also  observed  a  posi¬ 
tive  wife's  education  coefficient  for  married  women  in  Taiwan . 

In  this  specification  the  income  elasticity  is  close  to  the  one 
reported  by  Cain  and  Weininger. 

The  interaction  model  is  closely  comparable  to  Willis ' 
(1973)  study.  Willis  used  data  consisting  of  a  sample  of  9 , 16 9 
white  women  aged  35  to  64  years,  married  once,  living  with 
their  husband,  and  living  in  urban  areas  at  the  time  of  the  1960 
census  .  He  used  two  alternative  measures  of  husband '  s  income 
namely ,  ( i )  husband '  s  income  at  age  40,  H(40),  and  ( ii )  husband  '  s 
reported  income  in  1959,  H(NOW),  for  estimating  the  fertility 
demand  equation.  The  wife  '  s  years  of  schooling  is  used  to  measure 
the  efficiency  parameter  measuring  her  stock  of  human  capital . 


. 


Standard  Metropolitan  Statistical  Areas  (SMSAs)  have  been 
considered  to  maintain  the  same  urban  influences. 
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His  dependent  variable  is  the  total  number  of  children  ever  born.  ^ 
His  estimated  elasticity  of  fertility  with  respect  to  the 
husband's  income  (at  age  40)  and  wife  '  s  education  are -0 . 0674  and 
-0.412,  respectively.  He  observed  a  positive  income  elasticity 
for  high  income  and  education  levels.  When  the  wife's  educa¬ 
tion  level  is  low,  the  effect  of  income  on  fertility  tends  to 
be  negative,  and  it  becomes  positive  as  the  level  grows.  The 
elasticity  of  fertility  with  respect  to  wife's  education, 
reported  in  Table  4.10,  is  negative  but  higher  in  magnitude 
than  the  results  obtained  by  Willis.  This  is  not  true  when 
CHILDREN  is  the  dependent  variable  (Table  4.9). 

Another  comparable  study  with  respect  to  interaction 
model  is  by  Ben  Porath  (1973) ,  who  estimated  an  interaction 
model  for  the  Israeli  married  women.  In  his  model  the 
coefficient  of  wife ' s  education  is  negative  and  significant. 
The  elasticity  of  fertility  with  respect  to  the  wife's 

1For  comparison,  Willis  (1973)  estimated  equations 
are  reported  here. 

Fertility  H (NOW) =0 . 05983 (COHORT) +0. 00132 (COHORT)  -0. 06898 (H) 

(7.09)  (4.13)  (4.09) 

-0. 14206 (k)+0. 00617 (Hk)-0. 08111 (SMSA) 

(14.31)  (4.71)  (7.15) 

+4.38947 (Constant) 

Fertility  H (40) =0 . 06004  (COHORT) +0 . 00124  (COHORT) 1  2-0 . 24836  (H) 

(7.23)  (3.88)  (7.35) 

-0. 17572  (k)+0. 02023  (Hk) -0.07243  (SMSA) 

(13.97)  (7.33)  (6.17) 

+4.83269  (constant) 
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education  is  -0.335  and  that  with  respect  to  husband's 
earnings  is  -0.22.  These  estimates  are  close  to  our  esti¬ 
mates  with  FAMSIZE  as  the  dependent  variable. 

With  regards  to  the  simultaneous  equation  model,  the 
Schultz  (1973)  model  is  not  directly  comparable  here.  His 
study  is  a  time  series  of  cross  sections  and  he  estimated  a 
single  reduced  form  equation  with  two  stage  least  squares. 

His  proxy  variables  are  not  comparable  to  our  explanatory 
variables.  Madduri  and  Gupta  (1974)  estimated  a  simultaneous 
equation  model  with  four  endogenous  variables  namely,  crude 
birth  rate,  per  capita  permanent  income,  female  labour  force 
participation  rate,  and  infant  mortality  rate.  This  time 
series  study  faced  estimation  problems  like  multicollinearity 
and  autocorrelation.  Besides,  the  dependent  variable  was 
crude  birth  rate  which  is  not  a  good  measure  of  fertility. 
However,  their  elasticity  multipliers  have  the  same  directions 
as  noted  here  even  though  they  are  high  in  magnitude. 

The  elasticity  multiplier  of  fertility  with  respect 
to  wife's  income  from  wages  and  salaries  was  negative  and 
the  income  elasticity  measured  by  husband's  income  was 
positive . 

Hout  (1978)  estimated  a  two  equation  model  of 
fertility  behaviour  and  labour  force  participation  as  endo¬ 
genous  variables.  His  approach  is  similar  to  the  one 
attempted  in  this  dissertation.  Hout  applied  two  stage  least 
method  to  estimate  the  regression  coefficients.  His 


squares 
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estimates  are  not  directly  comparable  here  because  his  dynamic 
model  was  intended  to  capture  fertility  differentials  at 
different  parity  levels.  However,  cursory  explanation 
shows  that,  in  his  fertility  equation,  the  coefficient  of 
employment  (equivalent  to  labour  force  participation) , 
potential  earnings  of  wife  (equivalent  to  her  education) , 
duration  of  marriage  (equivalent  to  age  at  marriage)  have 
negative  signs.  Our  results  are  consistent  with  his  findings. 
In  his  study,  the  coefficient  of  husband's  earnings  (equiva¬ 
lent  to  family  income)  is  positive  for  low  parity  and  negative 
for  high  parity  children.  In  our  results  the  income  effect 
measured  either  by  income  from  wages  and  salaries  or  by  family 
income  is  positive.  In  the  labour  force  participation  equa¬ 
tion,  Hout  found  positive  association  with  wife's  potential 
earnings  and  negative  association  with  fertility  and  husband's 
earnings.  But  his  labour  force  participation  equation  has 
dichotomous  dependent  variable  and  the  application  of  two 
stage  least  squares  yields  untenable  results.  Hout  has  not 
provided  the  elasticity  multipliers  to  compare  with. 

In  conclusion, the  economic  model  of  fertility  pre¬ 
sented  in  this  dissertation  corroborates  other  studies. 

The  direction  of  causality  and  the  significance  of  the  impact 
of  various  socio-economic  variables  on  fertility  behaviour 
concurs  with  similar  investigations.  There  are  wide  vari¬ 
ations  in  the  magnitude  of  the  coefficients  and  elasticity 
multipliers . 
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CHAPTER  VI 


CONCLUSIONS 

6.1  Summary 

The  objective  of  this  thesis  was  to  explore  the  eco¬ 
nomic  determinants  of  fertility  behaviour  in  the  Canadian 
context.  Recent  developments  in  micro-economic  theory  of 
consumer  behaviour  were  a  valuable  tool  in  achieving  this 
objective.  By  applying  the  recent  economic  approaches  to 
fertility  behaviour,  four  behavioural  relationships  were 
specified.  The  traditional  income  fertility  relationship 
was  tested  with  a  linear  model.  The  non-linear  fertility 
relationship  was  tested  by  an  interaction  .  and  a  log 
linear  model.  The  interrelationship  between  fertility  and 
female  labour  force  behaviour  was  also  investigated  by  means 
of  a  simultaneous  equation  model.  A  one  percent  sample 
of  individual  records  from  the  PUST  (Public  use 
Sample  Tape)  data  of  the  1971  Census  was  used  to  analyse  the 
Canadian  Fertility  behaviour.  The  linear  and  the  non-linear 
models  were  estimated  by  ordinary  least  squares  method  and 
the  simultaneous  equation  model  by  the  two  stage  least 
squares  method. 

It  has  been  demonstrated  that  a  complex  network  of 
socio-economic  variables  affect  fertility  decisions.  By 
cross  tabulating  the  relevant  characteristics  the  following 
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observations  were  made.  The  fertility  and  income  tend  to 
move  in  a  non-linear  way,  that  can  be  approximated  by  a  U- 
shaped  curve.  Mothers  with  higher  education  limit  their 
family  size.  This  implies  that  investments  in  human  capital 
in  the  form  of  education  tend  to  increase  employment  oppor¬ 
tunities,  improve  knowledge  and  efficient  use  of  contracep¬ 
tives,  raise  potential  earnings,  delay  marriage,  select 
educated  husbands,  and  improve  child  caring  and  other  con¬ 
sumption  activities.  Also,  increase  in  female  labour  force 
participation  reduces  fertility.  One  can  speculate  that  the 
recent  decline  in  birth  rates  provides  an  indication  of 
increasing  female  labour  force  participation  rates.  This 
can  also  be  interpreted  as  ,  investment  in  human  capital 
increase  the  potential  income  form  wages  and  salaries, 
attract  more  females  into  the  labour  force,  and  lower  the 
birth  rate.  Canadian  women  have  strong  religious 
affiliations.  For  example,  Catholic  married  women 
tend  to  have  more  children.  Early  married  women  seem  to  have 
more  children.  In  Canada,  it  appears  that  most  women  complete 
their  childbearing  process  by  44  years  of  age.  There  are 
also  rural  urban  differentials  in  fertility  rates.  Across 
the  country  there  are  fertility  differentials  by  province  and 
by  age  group.  Newfoundland  has  the  highest  number  of  children 
per  1,000  married  women  in  that  province,  while  mothers  in 
British  Columbia  have  the  lowest  fertility  rate.  In  1971,  a 
major  proportion  of  married  women  were  in  the  25-29  age 


119 


group,  but  their  fertility  rate  was  38%  lower  than  the 
national  rate  of  2,666  children  per  1,000  married  women. 
Finally,  immigrat  women  have  lower  fertility  rates  than 
Canadian  born  mothers. 

From  the  estimated  regression  coefficients,  it 
was  found  that  fertility  behaviour  in  the  lower  and  high 
income  groups  is  more  sensitive  to  the  economic  and  social 
status  variables  than  in  the  medium  income  families.  For 
example,  religious  background,  labour  force  participation, 
and  education  are  not  significant  factors  in  shaping  fertility 
in  the  middle  income  families.  It  appears  that  women  from 
low  income  families  do  market  work  out  of  economic  necessity. 
The  age  at  marriage  is  a  significant  factor  in  lowering 
the  birth  rates. 

The  estimated  price  and  income  effects  corroborate 
other  studies.  The  income  elasticity  was  smaller  than 
those  reported  by  similar  researchers.  It  was  noticed 
that  income  elasticity  of  fertility  decreases  with  education 
and  price  elasticity  of  fertility,  with  respect  to  family 
income  ,  also  decreases  with  education. 

There  appears  to  be  significant  differences  in 
fertility  among  income  groups  when  family  size  is  the 
dependent  variable.  There  are  no  such  significant 
dif f erences  when  the  number  of  children  ever  born  is  the 
dependent  variable.  Furthermore,  based  on  high 
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correlation  between  family  size  and  family  income  variables 
one  can  speculate  that  there  are  fertility  differentials  when 
family  size  is  the  dependent  variable. 

6.2  Limitations 

Some  limitations  of  this  study  should  be  noted. 

Infant  mortality  rate  variable  was  not  used  in  the  fertility 
relationship.  Many  researchers  like  Schultz  (1969,  1973, 

1975) ,  Ben  Porath  (1973)  ,  and  Williams  (1977)  suggest  that 
child  mortality  affects  birth  rates. 

Another  limitation  of  this  dissertation  was  that  the 
data  used  do  not  represent  all  the  provinces  of  Canada. 

Prince  Edward  Island,  the  Yukon,  and  the  Northwest  Territories 
were  omitted  from  the  PUST  data  base.  In  order  to  assess  a 
complete  fertility  behaviour  in  Canada,  new  data  sources  have 
to  be  found. 

Finally,  this  investigation  is  based  on  the  new 
economic  approach  to  fertility  behaviour  suggested  by  Becker 
(1960)  and  developed  by  Willis  (1973) .  This  scheme  of 
thought  is  called  the  "Chicago  School"  (Sanderson,  1976  and 
Fulop,  1977)  .  There  are  two  other  schools  of  thought  called 
"Leibenstein ' s  Model"  and  "Easterlin's  Model,"  which  are  not 
emphasized  in  this  study.  Leibenstein  did  not  offer  a  strong 
alternative  economic  theory  to  evaluate  his  approach  to 
be  tested  empirically.  Similarly,  Easterlin  emphasizes  the 
secular  behaviour  of  fertility.  He  suggests  that  tastes 
change  systematically  according  to  ones  upbringing,  a  concept 


. 


121 


of  socialization  into  economic  theory.  His  ideas,  as  they 
are,  cannot  be  substantiated  and  tested.  The  approaches  of 
Leibenstein  and  Easterlin  are  partial  since  they  fail  to  take 
into  consideration  the  interactions  and  feedbacks  between 
the  economic  and  demographic  variables.  This  dissertation 
has  tried  to  bridge  this  gap.  It  is  fair  to  conjecture  that 
the  Chicago  theory  is  complementary  rather  than  contradictory 
to  other  schools  of  thought. 

6.3  Scope  for  Future  Studies 

In  this  study  fertility  is  defined  as  the  number  of 
children  ever  born  per  1,000  married  women.  However, 
desired  fertility  would  be  a  better  measure  than  actual 
fertility.  In  that  case  one  has  to  introduce  fertility 
control  variables  and  probability  of  concpetion.  One  can 
also  introduce  quality  of  children  rather  than  quantity  of 
children  (Becker,  1960).  It  would  be  interesting  to  analyse 
the  demand  for  children  in  terms  of  cost  per  child  as  in 
consumer  theory.  Becker  and  Tomes  (1976)  showed  that  the 
desired  expenditure  per  child  and  parental  income  resulted 
in  a  positive  relation  and  caused  children  to  be  more 
expensive  for  wealthier  parents  than  poor  parents. 

The  fertility  model  presented  here  is  a  static  model. 
The  dynamic  aspects  of  fertility  behaviour  were  stressed  by 
Namboodiri  (1972),  Wilkinson  (1973),  and  Schultz  (1973). 

Such  a  formulation  could  not  be  included  here.  In  cross 
section  data , time  has  no  relevance.  A  cross  sectional  time 
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series  may  be  useful  for  testing  the  dynamic  nature  of 
fertility  behaviour.  A  time  series  data  is  ideal  for  such 
an  investigation.  Madduri  and  Gupta  (1974)  made  a  preliminary 
attempt  in  that  direction. 

From  this  analysis  it  appears  that  there  are  fertility 
differentials  across  Canadian  provinces  and  age  groups.  It 
is  suggested  that  the  model  be  disaggregated  (i)  by  level  of 
education,  (ii)  by  province,  (iii)  by  age  groups,  and  (iv)  by 
income  groups.  Such  an  analysis  would  give  a  detailed 
perspective  of  Canadian  fertility  differentials.  It  is 
recommended  that  Canadian  fertility  behaviour  be  explained  with 
fertility,  female  labour  force  participation  rate,  female 
wages,  and  female  education  as  endogenous  variables. 

Advanced  econometric  techniques  will  be  useful  to  estimate 
such  models. 

The  data  used  in  this  study  refers  to  the  1971  situation. 
It  would  be  appropriate  to  conduct  similar  research  with  new 
data  such  as  the  1981  Canada  Census. 

6.4  Implications 

This  thesis  was  aimed  at  identifying  the  direction 
and  magnitude  of  socio-economic  variables  on  Canadian 
fertility.  The  results  of  this  study  can  be  used  as  a  guide¬ 
line  to  understand  and  evaluate  the  future  population 
growth,  labour  force  growth,  family  structure,  and  other 

human  relations. 

Canada  has  been  experiencing  falling  birth  rates 


. 
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since  1960.  If  this  trend  continues,  a  slower  population 
growth  in  Canada  is  likely.  This  has  implications  for  the 
future  labour  market.  The  decline  in  labour  force 
may  create  problems  for  the  future  economic  growth  of  Canada 
(e.g.,  development  of  energy  resources).  The  Canadian 
government  has  to  reconsider  the  future  implications  of  their 
immigration  policy  (Denton  and  Spencer,  1978). 

Current  population  projections  indicate  that  the 
population  growth  may  be  somewhat  slow  during  the  next  ten 
years.  Our  study  indicates  that  the  participation  in  the 
labour  force  of  married  women  is  a  deterrent  to  fertility. 
Given  the  fact  that  women  are  asserting  their  role  in  the 
socio-economic  life  of  the  country,  their  labour  force 
participation  is  likely  to  increase  further  in  the  future. 
Thus  it  is  clear  that  the  birth  rate  in  Canada  is  likely  to 
continue  -to  be  at  a  low  level. 

This  has  various  consequences.  Enrollment  in  schools 
and  post  secondary  institutions  will  decline  leading  to  the  lay¬ 
off  of  some  of  those  employed  in  education  services.  If  the  birth 
rate  is  low,  the  population  becomes  aged  with  the  percent  of 
people  65+ years  forming  a  sizable  chunk  of  the  people.  This 
leads  to  a  heavy  drain  on  old  age  security  and  health  care 
programs.  The  old  age  dependency  ratio  increases  leaving  a 
heavy  burden  on  the  economically  active  population.  There 

are  also  various  other  socio-political  implications  such  as  the 

.  •  ^  ani  nn  which  are  not  discussed  here, 

conservatism  due  to  aging  wmui  aic 
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♦Significant  at  5%  level 

♦♦Significant  at  10%  level 

Ordinary  Least  Squares  Estimation 

Parentheses  Values  are  the  Computed  t-Statistics 

Dependent  Variable:  WORKER  (Labour  Force  Status — Dichotomous  Variable) 
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